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Preface 


Lwas first drawn to writing about hackers—those computer programmers and 
designers who regard computing as the most important thing in the world— 
because they were such fascinating people. Though some in the field used the 
term "hacker" as a form of derision, implying that hackers were either nerdy 
social outcasts or “unprofessional” programmers who wrote dirty, "nonstan- 
dard” computer code, 1 found them quite diferent. Beneath their often unim- 
posing exteriors, hey were adventures, visionaries, risk-takers, artists... and 
the ones who most clearly saw why the computer was a truly revolutionary 
tool. Among themselves, they knew how far one could go by immersion into 
the deep concentration of the hacking mind-set: one could go infinitely far. 1 
came ro understand why true hackers consider the term an appellation of 
honor rather than a pejorative. 


As 1 talked to these digital explorers, ranging from those who tamed multi- 
million-dollar machines in the 1950s to contemporary young wizards who 
mastered computers in their suburban bedrooms, | found a common element, 
à common philosophy that seemed tied to the elegantly flowing logic of the 
computer itself, It was a philosophy of sharing, openness, decentralization, 
and getting your hands on machines at any cost to improve the machines and 
to improve the world. This Hacker Ethic is their gift to us: something with 
value even to those of us with no interest at all in computers. 


It is an ethic seldom codified but embodied instead in the behavior of hackers 
themselves. I would like to introduce you to these people who not only saw, 
but lived the magic in the computer and worked to liberate the magic so it 
could benefit us all. These people include the true hackers of the MIT artificial 
intelligence lab in the fifties and sixties; the populist, less sequestered hardware 
hackers in California in the seventies; and the young game hackers who made 
their mark in the personal computer of the eighties. 


This is in no way a formal history of the computer era, or of the particular 
arenas Locus upon. Indeed, many of the people you will meet here are not the 
most famous names (certainly not the most wealthy) in the annals of comput- 


" 


ing. Instead, these are the backroom geniuses who understood the machine at 
its most profound levels and presented us with a new kind of lifestyle and a 
new kind of hero. 


Hackers like Richard Greenblatt, Bill Gosper, Lee Felsenstein, and John Harris 
are the spirit and soul of computing itself. I believe their story—iheir vision, 
their intimacy with the machine itself, their experiences inside their peculiar 
world, and their sometimes dramatic, sometimes absurd “interfaces” with the 
outside world—is the real story of the computer revolution, 
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Who's Who: The Wizards and Their 
Machines 


Bob Albrecht. Fo 
pleasure in exposing 


ler of People’s Com 
'oungsters to computers. 


wer Cony 


any who took visceral 


Altair 8800. — The pioneering microcomputer that galvanized hardware 
hackers. Building this kit made you leam hacking. Then you tried to figure out 
what to do with it 


Apple IL. Steve Wozuiak's friendly, flaky, good-looking computer, wildly 
successful and the spark and soul of a thriving industry. 
Atari 800. — This home computer gave great graphics to game hackers like 


John Harris, though the company that made it was loath to tell you how it 
worked. 


Bob and Carolyn Box. — World-record-holding gold prospectors tumed 
software stars, working for Sierra On-Line. 


Doug Carlston. Corporate lawyer who chucked it all to form the Broder- 
bund software company 


Bob Davis. Left a job in a liquor store to become the bestselling author of 
the Sierra On-Line computer game Ulysses and the Golden Fleece. Success was 
his downfall 


Peter Deutsch, Bad in sports, brilliant at math, Peterwas till in short pants 
when he stumbled on the TX-0 at MIT—and hacked it along with the masters. 


Steve Dompier. Homebrew member who first made Altair sing, and later 
wrote the Target game on the Sol, which entranced Tom Snyder. 


John Draper. The notorious “Captain Crunch” who fearlessly explored 
phone systems, was jailed, and later hacked microcomputers. Cigarettes made 
him violent. 


Mark Duchaincau. The young Dungeonn 
Line's disks at his whim. 


er who copy-protected On- 


Chris Espinosa. Fourteen-year-old follower of Steve Wozniak and early 
Apple employee. 

Lee Felsenstein. Former “military editor” of the Berkeley Barb and hero of 
an imaginary science-fiction novel, he designed computers with a “junkyard” 
approach and was a central figure in Bay Area hardware hacking in the sev- 
centies 

EdFredkim. Gentle founder of Information Intemational, he thought him- 
self the world’s greatest programmer until he met Stew Nelson. Father figure 
to hackers 

Gordon French. | Silver-haired hardware hacker whose garage held not cars 
but his homebrewed Chicken Hawk computer, then held the first Homebrew 
Computer Club mecti 
Richard Garriott. Astronaut’s son who, as Lord British, created the Ul- 
tima world on computer disks. 


Bill Gates. Cocky wizard and Harvard dropout who wrote Altair BASIC, 
and complained when hackers copied it. 

Bill Gosper. — Horowitz of computer keyboards, master math and LIFE 
hacker at MIT Al lab, guru of the Hacker Ethic, and student of Chinese res- 
taurant menus 


Richard Greenblatt,  Single-minded, unkempt, prolific, and canonical MIT 
hacker who went into night phaseso often that he zorched his academic career. 
The hacker's hacker 

John Harris. The young Atari 800 game hacker who became Sierra On- 
Line's star programmer, but yeamed for female companionship. 


IBMPC. IBM's entry into the personal computer market, which amazingly 
included a bit of the Hacker Ethic and took over. 


1BM704. — IBM was The Enemy and this was its machine, the Hulking Giant 
computer in MIT's Building 26. Later modified into the IBM 709, then the 
IBM 7090, Batch-processed and intolerable. 

Jerry Jewell. | Vietnam vet tumed programmer who founded Sirius Software. 
Steven Jobs. — Visionary, beaded, nouhacking youngster who took Woz- 
nial's Apple Il, made lots of deals, and formed a company that would make a 
billion dollars. 
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Tom Knight. Atsixteen,an MIT hacker who would name the Incompatible 
Time-sharing System. Later, a Greenblatt nemesis over the LISP machine 
schism. 

Alan Kotok, The chubby MIT student from Jersey who worked under the 
rail layout at TMRC, leamed the phone system at Westem Electric, and be- 
came a legendary TX-0 and PDP-1 hacker. 

Efrem Lipkin, — Hacker-activist from New York who loved machines but 
hated their uses. Cofounded Community Memory; friend of Felsenstein, 


LISP Machine, The ultimate hacker computer, invented mostly by Green- 
batt and subject of a bitter dispute at MIT. 

"Uncle" John McCarthy. Absentminded but brilliant MIT (later Stanford) 
professor who helped pioneer computer chess, artificial intelligence, LISP. 
Bob Marsh. | Berkeley-ite and Homebrewer who shared garage with Felsen- 
stein and founded Processor Technology, which made the Sol computer. 
Roger Melen. — Homebrewer who cofounded Cromemco company to make 


circuit boards for Altair. His “Dazzler” played LIFE program on his kitchen 
table, 


Louis Merton. Pseudonym for the AI chess hacker whose tendency to go. 
catatonic brought the hacker community together. 

Jude Milhon. — Met Lee Felsenstein through a classified ad in the Berkeley 
Barb and became more than a friend—a member of the Community Memory 
collective. 

Marvin Minsky. Playful and brilliant MIT professor who headed AI lab 
and allowed the hackers to run free. 


Fred Moore. Vagabond pacifist who hated money, loved technology, and 
cofounded Homebrew Club. 

Stewart Nelson. — Buck-toothed, diminutive, bur fiery AI lab hacker who 
connected the PDP-1 computer to hack the phone system. Later cofounded 
Systems Concepts company. 

Ted Nelson. — Self-described “innovator” and noted curmudgeon who self- 
published the influential Computer Lib book. 

Russell Noftsker. — Harried administrator of MIT AI lab in late sixties; later 
president of Symbolics company. 

Adam Osborne. Bangkok-born publisher-tumed-computer-manufacturer 
who considered himself a philosopher. Founded Osbome Computer Com- 
pony to make “adequate” machines 
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PDP-1. Digital Equipmenr's first minicomputer and in 1961 an interactive 
godsend to the MIT hackers and a slap in the face to IBM fascism. 

PDP-6. Designed in part by Kotok, this mainframe computer was the cor- 
nerstone of the Al lab, with its gorgeous instruction set and sixteen sexy reg- 
isters. 

Tom Pittman. The religious Homebrew hacker who lost his wife but kept 
the faith with his Tiny BASIC. 

Ed Roberts. Enigmatic founder of MITS company who shook the world 
with his Altair computer. He wanted to help people build mental pyramids. 


Steve (Slug) Russell. McCarthy's "coolie" who hacked the Spacewar pro- 
gram, first videogame, on the PDP-1. Never made a dime from it. 

Peter Samson. — MIT hacker (one of the first), who loved systems, trains, 
TX-0, music, parliamentary procedure, pranks, and hacking. 

Bob Saunders. Jolly, balding TMRC hacker who married early, hacked til 
lote at night eating "lemon gunkies," and mastered the "CBS strategy" on 
Spacewar. 


Warren Schwader. — Big blond hacker from rural Wisconsin who went from 
theassembly line software stardom, but couldn't reconcile the shift with his 
devotion to Jehovah's Witnesses. 

David Silver. Left school at fourteen to be mascot of AL lab, 
keys and builder of a tiny robot that did the impossible, 

Dan Sokol. Loug-haired prankster who reveled in revealing technological 
secrets at Homebrew Club. Helped "liberate" Altair BASIC program on paper 
m 


naker of illicit 


Sol Computer. Lee Felsenstein’s terminal-and-computer, built in two fran- 
tic months, almost the computer that umed things around. Almost wasn't 
enough. 

Les Solomon. Editor of Popular Electronics, the puller of strings who set 
the computer revolution into motion, 

Marty Spergel. The Junk Man, the Homebrew member who supplied cir- 
cuits and cables and could make you a deal for anything. 

Richard Stallman. The Last of the Hackers, he vowed to defend the prin- 
ciples of hackerism to the bitter end. Remained at MIT until there was no one 
to cat Chinese food with. 

Jeff Stephenson. —Thirty-year-old martial ans veteran and hacker who was 
astounded that joining Sierra On-Line meant enrolling in Summer Camp. 
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Jay Sullivan. — Maddeningly calm wizard-level programmer at Informatics 
‘who impressed Ken Williams by knowing the meaning of the word "any." 
Dick Sunderland. Chalk-comiplexioned MBA who believed that firm man- 
agerial bureaucracy was a worthy goal, but as president of Sierra On-Line 
found that hackers didn’t think that way. 


Gerry Sussman. Young MIT hacker branded "lose 
pipe and "munged" his programs; later became "w 
magic 

Margot Tommervik. With her husband Al, long-haired Margot parlayed 
her gameshow winnings into a magazine that deified the Apple Computer. 


Tom Swift Terminal, Lee Felsenstein’s legendary, never-to-be-built com- 
puter terminal, which would give the user ultimate leave to get his hands on 
the world. 


^ because he smoked a 
mer” by algorithmic 


TX-0. Filled a small room, but in the late fifties, this $3 million machine 
was world's first personal computer—for the community of MIT hackers that 
formed around it, 


Jim Warren. Portly purveyor of “techno-gossip” at Homebrew, he was first 
editor of hippie-styled Dr. Dobbs Journal, later started the lucrative Computer 
Faire, 

Randy Wigginton. — Fiftcen-yearold member of Steve Wozniak's kiddie 
corps, he helped Woz trundle the Apple I to Homebrew. Still in high school 
when he became Apple's first software employee. 

Ken Williams. Arrogant and brilliant young programmer who saw the 
writing on the CRT and started Sierra On-Line to make a killing and improve 
society by selling games for the Apple computer. 

Roberta Williams. Ken Williams’ timid wife who rediscovered her own 
creativity by writing Mystery House, the first of her many bestselling computer 
games. 

Stephen “Woz” Wozniak. Openhearted, technologically daring hardware 


hacker from San Jose suburbs, Woz built the Apple Computer for the pleasure. 
of himself and friends. 
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PARTI 
True Hackers: Cambridge: The 
Fifties and Sixties 


CHAPTER 1 
The Tech Model Railroad Club 


Just why Peter Samson was wandering around in Building 26 in the middle of 
the night is a matter that he would find difficult to explain. Some things are 
not spoken. If you were like the people whom Peter Samson was coming to 
know and befriend in this, his freshman year at the Massachusetts Institute of 
Technology in the winter of 1958-59, no explanation would be required. 
Wandering around the labyrinth of laboratories and storerooms, searching for. 
the secrets of telephone switching in machine rooms, tracing paths of wires or 
relays in subterranean steam turntels—for some, it was common behavior, and 
there was no need to justify the impulse, when confronted with a closed door 
with an unbearably intiguing noise behind it, to open the door uninvited. And 
then, if there was no one to physically bar access to whatever was making that 
intriguing noise, ro touch the machine, start flicking switches and noting re- 
sponses, and eventually to loosen a screw, unhook a template, jiggle some 
diodes, and tweak a few connections. Peter Samson and his friends had grown 
up with a specific relationship to the world, wherein things had meaning only 
if you found out how they worked. And how would you go about that if not 
by getting your hands on them? 


It was in the basement of Building 26 that Samson and his friends discovered 
the EAM room. Building 26 was a long glass-and steel structure, one of MIT's 
newer buildings, contrasting with the venerable pillared structures that fronted 
the Institute on Massachusetts Avenue. In the basement of this building void 
of personality, the EAM room. Electronic Accounting Machinery. A room that 
housed machines that ran like computers. 


Not many people in 1959 had even seen a computer, let alone touched one. 
Samson, a wiry, curly-haired redhead with a way of extending his vowels so 
that it would seem he was racing through lists of possible meanings of state- 
ments in mid-word, had viewed computers on his visits to MIT from his 
hometown of Lowell, Massachusetts, less than thirty miles from campus. This 


made hima "Cambridge urchin,” one of dozens of science-crazy high schoolers 
in the region who were drawn, as if by gravitational pull, to the Cambridge 
campus. He had even tried to rig up his own computer with discarded parts 
of old pinball machines: they were the best source of logic elements he could 
find. 


Logic elements: the term seems to encapsulate what drew Peter Samson, son 
‘of a mill machinery repairman, to electronics. The subject made sense. When 
you grow up with an insatiable curiosity as to how things work, the delight 
you find upon discovering something as elegant as circuit logic, where all con- 
nections have to complete their loops, is profoundly thrilling. Peter Samson, 
who early on appreciated the mathematical simplicity of these things, could 
recall seeing a television show on Boston's public TV channel, WGBH, which 
gave à rudimentary introduction to programming a computer in its own lan- 
guage. It fired his imagination; to Peter Samson, a computer was surely like 
Aladdin's lamp—rub it, and it would do your bidding. So he tried to learn 
more about the field, built machines of his own, entered science project com- 
petitions and contests, and went to the place that people of his ilk aspired to: 
MIT. The repository of the very brightest of those weird high school kids with 
owl-like glasses and underdeveloped pectorals who dazzled math teachers and 
flunked PE, who dreamed not of scoring on prom night, but of getting to the 
finals of the r competition. MIT, where he would 
wander the hallways at two o'clock in the moming, looking for something 
interesting, and where he would indeed discover something that would help 
draw him deeply into a new form of creative process and a new lifestyle, and 
would put him into the forefront of a society envisioned only by a few scien- 
celiction writers of mild disrepute. He would discovera computer that hecould 
play with 


‘The EAM room that Samson had chanced upon was loaded with large key- 
punch machines the size of squat file cabinets. No one was protecting them: 

the room wasstaffed only by day, when a select group who had attained official 
clearance were privileged enough to submit long manila cards to operators 
who would then use these machines to punch holes in them according to what 
data the privileged ones wanted entered on the cards. A hole in the card would 
represent some instruction to the computer, telling it to put a piece of data 
somewhere, or perform a function on a piece of data, or move a piece of data 
from one place to another. An entire stack of these cards made one computer 
program, a program being a series of instructions which yielded some expected 
result, just as the instructions in a recipe, when precisely followed, lead to a 
cake. Those cards would be taken to yet another operator upstairs who would 
feed the cards into a "reader" that would note where the holes were and dis- 
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patch this information to the IBM 704 computer on the firs floor of Building 
26: the Hulking Giant. 

The IBM 704 cost several million dollars, took up an entire room, needed 
constant attention from a cadre of professional machine operators, and re- 
quired special air conditioning so that the glowing vacuum tubes inside it 
would not heat up to data-destroying temperatures. When the air conditioning 


broke down—a fairly common occurrence—a loud gong would sound, and 
three engineers would spring from a nearby office to frantically take covers off 
the machine so its innards wouldn't melt. All these people in charge of punch- 
ing cards, feeding them into readers, and pressing buttons and switches on the 
machine were what was commonly called a Priesthood, and those privileged 
enough to submit data to those most holy priests were the official acolytes, It 


was an almost ritualistic exchange. 


Acolyte: Oh machine, would you accept my offer of inforn 
‘my program and perhaps give me a computation? 


so you may run 


Priest (on behalf of the machine): We will ry. We promise nothing. 


Asa general rule, even these most privileged of acolytes werenor allowed direct 
access to the machine itself, and they would not be able to sce for hours, 
sometimes for days, the results of the machine's ingestion of their "batch" of 
cards, 


This was something Samson knew, and of course it frustrated the hell out of 


Samson, who wanted to get at the damn machine. For this was what life was 
all about. 


What Samson did not know, and was delighted to discover, was that the EAM 
room also had a particular keypunch machine called the 407. Not only could 
it punch cards, but it could also read cards, sort them, and print them on 
listings. No oneseemed to be guarding these machines, which were computers, 
sort of. Of course, using them would be no picnic: one needed to actually wire 
up what was called a plug board, a two-inch-by-two-inch plastic square with 
a mass of holes in it. If you put hundreds of wires through the holes in a certai 
order, you would get something that looked like a rat's nest but would fit into 
this electromechanical machine and alter its personality. It could do what you 
wanted it to do. 


So, without any authorization whatsoever, that is what Peter Samson set out 
to do, along with a few friends of his from an MIT organization with a special 
interest in model railroading. It was a casual, unthinking step into a science- 
fiction future, but that was typical of the way that an odd subculture was 
pulling itself up by its bootstraps and growing to underground prominence— 
to become a culture that would be the impolite, unsanctioned soul of com- 
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puterdom. It was among the first computer hacker escapades of the Tech 
Model Railroad Club, or TMRC. 


Peter Samson had been a member of the Tech Model Railroad Club since his 
first week at MIT in the fall of 1958. The first event that entering MIT freshmen 
attended was traditional welcoming lecture, the same one that had been given 
foras longas anyone at MIT could remember. Look at the person to your left... 
look at the person to your right ... one of you three will not graduate from the 
Institute. The intended effect of the speech was to create that horrid feeling in 
the back of the collective freshman throat that signaled unprecedented dread. 
Al their lives, these freshmen had been almost exempt from academic pres- 
sure. The exemption had been earned by virtue of brilliance. Now each of them 
had a person to the right and a person to the left who was just as smart. Maybe 
even smarter, 


Bur to certain students this was no challenge at all. To these youngsters, class- 
mates were perceived in a sort of friendly haze: maybe they would be of assis- 
tancein the consuming quest to find out how things worked and then to master 
them. There were enough obstacles to leaming already—why bother with stu- 
pid things like brown-nosing teachers and striving for grades? To students like 
Peter Samson, the quest meant more than the degree. 


Sometime after the lecture came Freshman Midway. All the campus organi- 
zations—special-interest groups, fratemities, and such—put up booths in a 
large gymnasium to try to recruit new members. The group that snagged Peter 
was the Tech Model Railroad Club. tts members, bright-eyed and crew-cut 
upperclassmen who spoke with the spasmodic cadences of people who want 
words out of the way in a hurry, boasted a spectacular display of HO gauge 
trains they had in a permanent clubroom in Building 20, Peter Samson had 
long been fascinated by trains, especially subways. So he went along on the 
walking tour to the building, a shingle-clad temporary structure built during 
World War Il. The hallways were cavemous, and even though the clubroom 
was on the second floor, it had the dank, dimly lit feel of a basement. 


The clubroom was dominated by the huge train layout. It just about filled the 
room, and if you stood in the little control arca called “the notch" you could 
see a little town, a little industrial area, a tiny working trolley line, a papier- 
mâché mountain, and of course a lot of trains and tracks. The trains were 
meticulously crafted to resemble their full-scale counterparts, and they chug- 
ged along the twists and turns of the track with picture-book perfection. 


And then Peter Samson looked underneath the chest-high boards that held the 
layout. It took his breath away. Undemeath this layout was a more massive 
matrix of wires and relays and crossbar switches than Peter Samson had ever 
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dreamed existed. There were neat regimental lines of switches, achingly regular 
rows of dull bronze relays, and a long, rambling tangle of red, blue, and yellow 
wwires—twisting and twirling like a rainbow-colored explosion of Einstein's 
hair. It was an incredibly complicated system, and Peter Samson vowed to find 
out how it worked. 

The Tech Model Railroad Club awarded its members a key to the clubroom 
after they logged forty hours of work on the layout. Freshman Midway had 
been on a Friday. By Monday, Peter Samson had his key. 


There were two factions of TMRC. Some members loved the idea of spending 
their time building and painting replicas of certain trains with historical and 
‘emotional value, or creating realistic scenery for the layout. This was the knife- 
and-paintbrush contingent, and it subscribed to railroad magazines and 
booked the club for tips on aging train lines. The other faction centered on 
the Signals and Power Subcommittee of the club, and it cared far more about 
what went on under the layout. This was The System, which worked some- 
thing like a collaboration between Rube Goldberg and Wemher von Braun 
and it was constantly being improved, revamped, perfected, and sometimes 
"gronked"—in club jargon, screwed up. S&P people were obsessed with the 
way The System worked, its increasing complexities, how any change you 
made would affect other parts, and how you could put those relationships 
between the parts to optimal use. 


Many of the parts for The System had been donated by the Westem Electric 
College Gift Plan, directly from the phone company. The club’s faculty advisor 
was also in charge of the campus phone system, and had seen to it that so- 
phisticated phone equipment was available for the model railtoaders. Using 
that equipment as a starting point, the railroaders had devised a scheme that 
enabled several people to control trains at once, even if the trains were at dif- 
ferent parts of the same track. Using dials appropriated from telephones, the 
TMRC “engineers” could specify which block of track they wanted control of, 
and run a train from there. This was done by using several types of phone 
company relays, including crossbar executors and step switches that let you 
actually hear the power being transferred from one block to another by an 
otherworldly chunka-chunka-chunka sow 


twas the S&P group that devised this fiendishly ingenious scheme, and it was 
the S&P group that harbored the kind of restless curiosity that led them to root 
around campus buildings in search of ways to get their hands on computers 

They were lifelong disciples of a Hands-On Imperative. Head of S&P was an 
upperclassman named Bob Saunders, with ruddy, bulbous features, an infec- 
tious laugh, and a talent for switch gear. As a child in Chicago, he had built a 
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high-frequency transformer for a high school project; it was his six-foot-high 
version of a Tesla coil, something devised by an engineerin the 1800s that was 
supposed to send out furious waves of electrical power. Saunders said his coil 
project managed to blow out television reception for blocks around. Another 
person who gravitated to S&P was Alan Kotok, a plump, chinless, thick-spec- 
tacled New Jerseyite in Samson's class. Kotok’s family could recall him, at age 
three, prying a plug out of a wall with a screwdriver and causing a hissing 
shower of sparks to erupt. When he was six, he was building and wiring lamps. 
In high school he had once gone on a tour of the Mobil Research Lab in nearby 
Haddonfield and saw his first computer—the exhilaration of that experience 
helped him decide to enter MIT. In his freshman year, he eamed a reputation 
as one of TMRC’s most capable S&P people. 


‘The S&P people were the ones who spent Saturdays going to Eli Heffron's 
junkyard in Somerville scrounging for parts, who would spend hours on their 
backs resting on litle rolling chairs they called "bunkies" to get undemeath 
tight spots in the switching system, who would work through the night making. 
the wholly unauthorized connection between the TMRC phone and the East 
Campus. Technology was their playground. 


"The core members hung out at the club for hours, constantly improving The 
System, arguing about what could be done next, and developing a jargon of 
their own that seemed incomprehensible to outsiders who might chance on 
these teen-aged fanatics, with their checked short-sleeve shirts, pencils in their 
pockets, chino pants, and, always, a bottle of Coca-Cola by their side. (TMRC 
purchased its own Coke machine for the then forbidding sum of $165; at a 
tariff of five cents a bottle, the outlay was replaced in three months; to facilitate 
sales, Saunders built a change machine for Coke buyers that was still in use a 
decade later.) When a piece of equipment wasn't working, it was "losing"; 
when a piece of equipment was ruined, it was “munged” (mashed until no 
good); the two desks in the comer of the room were not called the office, bt 
the "orifice"; one who insisted on studying for courses was a “tool”; garbage 
was called “craft”; and a project undertaken or a product built not solely to 
fulfill some constructive goal, but with some wild pleasure taken in mere in- 
volvement, was called a “hack.” 


This latter term may have been suggested by ancient MIT lingo—the word 
"hack" had long been used to describe the elaborate college pranks that MIT 
students would regularly devise, such as covering the dome that overlooked 
the campus with reflecting foil. But as the TMRC people used the word, there 
was serious respect implied. While someone might call a clever connection 
between relays a “mere hack,” it would be understood that, to qualify as a 
hack, the feat must be imbued with innovation, style, and technical virtuosity. 
Even though one might self-deprecatingly say he was "hacking away at The 
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System” (much as an axe-wielder hacks at logs), the artistry with which one 
hacked was recognized to be considerable. 


The most productive people working on S&P called themselves "hackers" with 
great pride. Within the confines of the clubroom in Building 20, and of the 
“Tool Room” (where some study and many techno bull sessions took place), 
they had unilaterally endowed themselves with the heroic attributes of Ic 
dic legend. This is how Peter Samson saw himself and his friends in 
burgesque poem in the club newsletter: 

Switch Thrower for the World, 

Fuze Tester, Maker of Routes, 

Player with the Railroads and the System's Advance Chopper: 

Gnungy, hairy, sprawling, 

Machine of the Point-Function Line-o-ite: 


They tell me you are wicked and I believe them: for Ihave seen your painted light 
bulbs under the lucite luring the system coolies 


Under the tower, dust all over the place, hacking with bifurcated springs 


Hacking even as an ignorant freshman acts who has never lost occupancy and 
has dropped out 


Hacking the M-Boards, for under its locks are the switches, and under its control 
the advance around the layout, 


Hacking! 


Hacking the grungy, hairy, sprawling hacks of youth; uncabled, frying diodes, 
proud to be Switchthrower, Fuze-tester, Maker of Routes, Player with Railroads, 
‘and Advance Chopper to the System. 


Whenever they could, Samson and the others would slip off to the EAM room 
with their plug boards, trying to use the machine to keep track of the switches 
undemeath the layout. Just as important, they were seeing what the electro- 
mechanical counter could do, taking it to its limit. 


That spring of 1959, a new course was offered at MIT. It was the first course 
in programming a computer that freshmen could take. The teacher was a dis- 
tant man with a wild shock of hair and an equally unruly beard—John Mc- 
Carthy. A master mathematician, McCarthy was a classically absent-minded 
professor; stories abounded about his habit of suddenly answering a question 
hours, sometimes even days after it was first posed to him. He would approach 
you in the hallway and with no salutation would begin speaking in his robot- 
ically precise diction, as ifthe pause in conversation had been only a fraction 
of a second, and not a week. Most likely, his belated response would be bril- 
lianc 


McCarthy was one of a very few people working in an entirely new form of 
scientific inquiry with computers. The volatile and controversial nature of his 
field of study was obvious from the very arrogance of the name that McCarthy 
had bestowed upon it: Artificial Intelligence. This man actually thought that 
computers could be smart. Even at such ascience-intensive place as MIT, most 
people considered the thought ridiculous: they considered computers to be 
useful, if somewhat absurdly expensive, tools for number-crunching huge cal- 
culations and for devising missile defense systems (as MIT's largest computer, 
the Whirlwind, had done for the carly-warning SAGE system), but scoffed at 
the thought that computers themselves could actually be a scientific field of. 
study. Computer Science did not officially exist at MIT in the late fifties, and 
McCarthy and his fellow computer specialists worked in the Electrical Engi- 
neering Department, which offered the course, No. 641, that Kotok, Samson, 
and a few other TRMC members took that spring. 


McCarthy had started a mammoth program on the IBM 704—the Hulking 
Giant—that would give it the extraordinary ability to play chess. To critics of 
the budding field of Artificial Intelligence, this was just one example of the 
boneheaded optimism of people like John McCarthy. But McCarthy had a 
certain vision of what computers could do, and playing chess was only the 
beginning. 


All fascinating stuff, but not the vision that was driving Kotok and Samson and 
the others. They wanted to leam how to work the damn machines, and while 
this new programming language called LISP that McCarthy was talking about 
in 641 was interesting, it was not nearly as interesting as the act of program- 
ming, or that fantastic moment when you got your printout back from the 
Priesthood—word from the source itself|—and could then spend hours poring, 
over the results of the program, what had gone wrong with it, how it could be 
improved. The TMRC hackers were devising ways to get into closer contact 
with the IBM 704, which soon was upgraded to a newer model called the 709. 
By hanging out at the Computation Center in the wee hours of the moming, 
and by getting to know the Priesthood, and by bowing and scraping the requi- 
site number of times, people like Kotok were eventually allowed to push a few 
buttons on the machine and watch the lights as it worked. 


There were secrets to those IBM machines that had been painstakingly leamed 
by some of the older people at MIT with access to the 704 and friends among 
the Priesthood. Amazingly, a few of these programmers, grad students working 
with McCarthy, had even written a program that utilized one of the rows of 
tiny lights: the lights would be lit in such an order that it looked like a little 
ball was being passed from right to left: if an operator hit a switch at just the 
right time, the motion of the lights could be reversed—computer Ping-Pong! 
This obviously was the kind of thing that you'd show off to impress your peers, 
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who would then take a look at the actual program you had written to see how 
it was done. 


To top the program, someone else might try to do the same thing with fewer 
instructions—a worthy endeavor, since there was so little room in the small 
“memory” of the computers of those days that not many instructions could fit 
into them, John McCarthy had once noticed that his graduate students who 
loitered around the 704 would work over their computer programs to get the 
most out of the fewest instructions, and get the program compressed so that 
fewer cards would need to be fed to the machine. Shaving off an instruction 
‘ortwowas almost an obsession with them. McCarthy compared thesestudents 
to ski bums. They got the same kind of primal thrill from "maximizing code" 
as fanatic skiers got from swooshing frantically down a hill. So the practice of 
takinga computer program and trying to cut off instructions without affecting, 
the outcome came tobe called "program bumming," and you would often hear 
people mumbling things like, “Maybe I can bum a few instructions out and 
get the octal correction card loader down to three cards instead of four,” 


In 1959, McCarthy was tuming his interest from chess to a new way of talking 
to the computer, the whole new “language” called LISP. Alan Kotok and his 
friends were more than eager to take over the chess project. Working on the 
they embarked on the gargantuan project of teaching, 

d Later the 709, and even after that its replacement the 7090, how 
to play the game of kings. Eventually Kotok’s group became the largest users 
of computer time in the entire MIT Computation Center. 


Still, working with the IBM machine was frustrating. There was nothing worse 
than the long wait between the time you handed in your cards and the time 
your results were handed back to you. If you had misplaced as much as one 
letter in one instruction, the program would crash, and you would have to start 
the whole process over again. It went hand in hand with the stifling prolifer- 
ation of goddamn rules that permeated the atmosphere of the Computation 
Center. Most of the rules were designed to keep crazy young computer fans 
like Samson and Kotok and Saunders physically distant from the machine it- 
sell. The most rigid rule of all was that no onc should be able to actually touch 
ortamper with the machine itself. This, of course, was what those S&P people 
were dying to do more than anything else in the world, and the restrictions 
drove them mad. 


One priest—a low-level sub-priest,really—on the late-night shift was partic- 
ularly nasty in enforcing this rule, so Samson devised a suitable revenge. While 
poking around at Eli's electronic junk shop one day, he chanced upon an elec- 
trical board precisely like the kind of board holding the clunky vacuum tubes 
that resided inside the IBM. One night, sometime before 4 A.M., this particular 
sub-pricst stepped out for a minute; when he retumed, Samson told him that 
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the machine wasn’t working, but they'd found the trouble—and held up the. 
totally smashed module from the old 704 he'd gotten at Eli's. 

The sub-priest could hardly get the words out. “W-where did you get that?” 
Samson, who had wide green eyes that could easily look maniacal, slowly 
pointed to an open place on the machine rack where, of course, no board had 
ever been, bur the space still looked sadly bare. 

The sub-priest gasped. He made faces that indicated his bowels were about to 
give out. He whimpered exhortations to the deity, Visions, no doubt, of a 
million-dollar deduction from his paycheck began flashing before him. Only 
alter his supervisor, a high priest with some understanding of the mentality of 
these young wiseguys from the Model Railroad Club, came and explained the 
situation did he calm down. 


He was not the last administrator to feel the wrath of a hacker thwarted in the. 
quest for access. 


One day a former TMRC member who was now on the MIT faculty paid a 
visit to the clubroom. His name was Jack Dennis. When he had been an un- 
dergraduatein the early 1950s, he had worked furiously underneath the layout 

Dennis lately had been working a computer that MIT had just received from 
Lincoln Lab, a military development laboratory affliated with the Institute. 
The computer was called the TX-0, and it was one of the first transistor-run 
computers in the world. Lincoln Lab had used it specifically to test a giant 
computer called the TX-2, which had a memory so complex that only with 
this specially built litle brother could its ills be capably diagnosed. Now that 
its original job was over, the three-million-dollar TX-0 had been shipped over 
tothe hustitute on “long-term loan," and apparently no one at Lincoln Lab had 
marked a calendar with a rerum date, Dennis asked the S&P people at TMRC 
whether they would like to see it. 


Hey you nuns! Would you like to meet the Pope? 


The TX-0 was in Building 26, in the second-floor Research Laboratory of Elec 
tronics (RLE), directly above the first-floor Computation Center, which 
housed the hulking IBM 704. The RLE lab resembled the control room of an 
antique spaceship. The TX-0, or Tixo, as it was sometimes called, was for its 
time a midget machine, since it was one of the first computers to use finger- 
size transistors instead of hand-size vacuum tubes, Still, it took up much of the 
room, along with its fifteen tons of supporting air-conditioning equipment. 
‘The TX-0 workings were mounted on several tall, thin chassis, like rugged 
metal bookshelves, with tangled wires and neat little rows of tiny, bottle lke 
containers in which the transistors were inserted. Another rack had a solid 
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metal front speckled with grim-looking gauges. Facing the racks was an L- 
shaped console, the control panel of this H.G. Wells spaceship, with a blue 
countertop for your elbows and papers. On the short arm of the L stood a 
Flexowriter, which resembled a typewriter converted for tank warfare, its bot- 
tom anchored in a military gray housing. Above the top were the control pan- 
dls, box-like protrusions painted an institutional yellow. On the sides of the 
boxes that faced the user were a few gauges, several lines of quarter-inch 
blinking lights, a matrix of steel toggle switches the size of large grains of rice, 
and, best of all, an actual cathode ray tube display, round and smoke-gray. 


The TMRC people were awed. This machine did not use cards. The user would 
first punch in a program onto a long, thin paper tape with a Flexowriter (there 
were a few extra Flexowriters in an adjoining room), then sit at the console, 
feed in the program by running the tape through a reader, and be able to sit 
there while the program ran. If something went wrong with the program, you 
knew immediately, and you could diagnose the problem by using some of the 
switches or checking out which of the lights were blinking or lit, The computer 
even had an audio output: while the program ran, a speaker undemeath the 
console would make a sort of music, like a poorly tuned electric organ whose 
notes would vibrate with a fuzzy, ethereal din. The chords on this “organ” 
would change, depending on what data the machine was reading at any given 
microsecond; after you were familiar with the tones, you could actually hear 
which part of your program the computer was working on. You would have 
to discern this, though, over the clacking of the Flexowriter, which could make 
you think you were in the middle of a machine-gun battle. 

Even more amazing was that, because of these “interactive” capabilities, and 
also because users seemed to be allowed blocks of time to use the TX-0 all by 


themselves, you could even modify a program while sitting at the computer. A 
miracle! 


There was no way in hell that Kotok, Saunders, Samson, and the others were 
going to be kept away from that machine. Fortunately, there didn't seem to be 
the kind of bureaucracy surrounding the TX-O that there was around the IBM 
704. No cadre of officious priests. The technician in charge was a canny, white- 
haired Scotsman named John McKenzie. While he made sure that graduate 
students and those working on funded projects—Officially Sanctioned Users 
—maintained access to the machine, McKenzie tolerated the crew of TMRC 
madmen who began to hang out in the RLE lab, where the TX-0 stood. 


Samson, Kotok, Saunders, and a freshman named Bob Wagner soon figured 
out that the best time of all to hang out in Building 26 was at night, when no 
person in his right mind would have signed up for an hour-long session on the 
piece of paper posted every Friday beside the air conditioner in the RLE lab. 
‘The TX-0 as a rule was kept running twenty-four hours a day—computers 
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back then were too expensive for their time to be wasted by leaving them idle 
through the night, and besides, it was a hairy procedure to get the thing up 
and running once it was tumed off. So the TMRC hackers, who soon were 
referring to themselves as TX-0 hackers, changed their lifestyles to accommo- 
date the computer. They laid claim to what blocks of time they could, and 
would “vulture time” with noctumal visits to the lab on the off chance that 
someone who was scheduled for a 3 A.M. session might not show up. 


“Oh!” Samson would say delightedly, a minute or so after someone failed to 
show up at the time designated in the logbook. “Make sure it doesn't go to 
waste!" 


It never seemed to, because the hackers were there almost all the time. lf they. 
weren't in the RLE lab waiting for an opening to occur, they were in the class- 
room next to the TMRC clubroom, the Tool Room, playing a Hangman-style 
word game that Samson had devised called Come Next Door, waiting for a call 
from someone who was near the TX-0, monitoring it to see if someone had 
not shown up for a session. The hackers recruited a network of informers to 
give advance notice of potential openings at the computer—if a research 
project was not ready with its program in time, or a professor was sick, the 
word would be passed to TMRC and the hackers would appear at the TX-0, 
breathless and ready to jam o the space behind the console. 


‘Though Jack Dennis was theoretically in charge of the operation, Dennis was 
teaching courses at the time and preferred to spend the rest of his time actually 
writing code for the machine. Dennis played the role of benevolent godfather 
to the hackers: he would give them a brief hands-on introduction to the ma- 
chine, point them in certain directions, and be amused at their wild program- 
ming ventures. He had little taste for administration, though, and was just as 
happy to let John McKenzie run things. McKenzie recognized early on that the 
interactive nature of the TX-O was inspiring a new form of computer program- 
ming, and the hackers were its pioneers. So he did not lay down too many 
edicts. 


The atmosphere was loose enough in 1959 to accommodate the strays—sci- 
ence-mad people whose curiosity bumed like a hunger, who like Peter Samson 
would be exploring the uncharted maze of laboratories at MIT. The noise of 
the air conditioning, the audio output, and the drill-hammer Flexowriter 
would lure these wanderers, who would poke their heads into the lab like. 
kittens peering into baskets of yam. 

One of those wanderers was an outsider named Peter Deutsch. Even before 
discovering the TX-0, Deutsch had developed a fascination for computers. It 
began one day when he picked up a manual that someone had discarded—a 
manual for an obscure form of computer language for doing calculations 
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Something about the orderliness of the computer instructions appealed o him: 
he would later describe the feeling as the same kind of eerily transcendent 
recognition that an artist experiences when he discovers the medium that is 
absolutely right for him. This is where I belong. Deutsch tried writing a small 
program, and, signing up for time under the name of one of the priests, ran it 
‘on a computer. Within weeks, he had attained a striking proficiency in pro- 
gramming. He was only twelve years old. 


He was a shy kid, strong in math and unsure of most everything else. He was 
uncomfortably overweight, deficient in sports, but an intellectual star per- 
former. His father was a professor at MIT, and Peter used that as his entree to 
explore the labs. 


It was inevitable that he would be drawn to the TX-0. He first wandered into 
thesmall “Kluge Room” (a “kluge” is a piece of inelegantly constructed 
ment that seems to defy logic by working properly), where three offl 
owriters were available for punching programs onto paper tape that would 
later be fed into the TX-0. Someone was busy punchingina ape, Peter watched 
for a while, then began bombarding the poor soul with questions about that 
weird-looking little computer in the next room. Then Peter went up to the 
TX-0 itself and examined it closely, noting how it differed from other com- 
puters: it was smaller and had a CRT display and other neat toys. He decided 
right then to act asif he had a perfect right to be there. He got hold of a manual 
and soon was startling people by spouting actual make-sense computer talk, 
and eventually was allowed to sign up for night and weekend sessions, and to 
write his own programs. 


McKenzie worried that someone might accuse him of running some sort of 
summer camp, with this short-pants litte kid, barely tall enough to stick his 
head over the TX-0 console, staring at the code that an Officially Sanctioned 
User, perhaps some self-important graduate student, would be hammering 
intothe Flexowriter, and saying in his squeaky, preadolescent voice something. 
like, "Your problem is that this credit is wrong over here . . . you need this 
other instruction over there,” and the self-mportant grad student would go 
crazy—who is this little worm?—and start screaming at him to go out and play 
somewhere. Invariably, though, Peter Deutsch's comments would tum out to 
be correct. Deutsch would also brazenly announce that he was going to write 
better programs than the ones currently available, and he would go and do it 


Samson, Kotok, and the other hackers accepted Peter Deutsch: by virtue of his 
‘computer knowledge he was worthy of equal treatment. Deutsch was not such 
a favorite with the Officially Sanctioned Users, especially when he sat behind 
them ready to spring into action when they made a mistake on the Flexowriter. 
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These Officially Sanctioned Users appeared at the TX-0 with the regularity of 
commuters, The programs they ran were statistical analyses, cross correla- 
tions, simulations of an interior of the nucleus of a cell. Applications. That was 
fine for Users, but it was sort of a waste in the minds of the hackers. What 
hackers had in mind was getting behind the console of the TX-0 much in the 
same way as getting in behind the throttle of a plane. Or, as Peter Samson, à 
classical music fan, put it, computing with the TX-O was like playing a musical 
instrument: an absurdly expensive musical instrament upon which you could 
improvise, compose, and, like the beatniks in Harvard Square a mile away, 
wail like a banshee with total creative abandon. 


One thing that enabled them to do this was the programming system devised 
by Jack Dennis and another professor, Tom Stockman. When the TX-0 arrived 
at MIT, it had been stripped down since its days at Lincoln Lab: the memory 
had been reduced considerably, to 4,096 "words" of eighteen bits each. (A 
"bi" isa binary digit, either a 1 or 0. These binary numbers are the only things 
computers understand. A series of binary numbers is called a "word.") And 
the TX-0 had almost no software. So Jack Dennis, even before he introduced 
the TMRC people to the TX-0, had been writing "systems programs"—the 
software to help users utilize the machine. 


‘The fist thing Dennis worked on was an assembler, This was something that 
translated assembly Language—which used three-letter symbolic abbrevia- 
tions that represented instructions to the machine—into machine language, 
which consisted of the binary numbers 0 and 1. The TX-0 had a rather limited 
assembly language: since its design allowed only 2 bits of each 18-bit word to 
be used for instructions to the computer, only four instructions could be used 
(each possible 2-bit variation—00, 01, 10, and 11—represented an instruc- 
tion). Everything the computer did could be broken down to the execution of 
one of those four instructions: it took one instruction to add two numbers, but 
a series of perhaps tw 
long list of computer commands written as binary numbers—lor example, 
10011001100001—could make you into a babbling mental case in a matter of 
minutes. But the same command in assembly language might look like this: 
ADD Y. After loading the computer with the assembler that Dennis wrote, you 
could write programs in this simpler symbolic form, and wait smugly while 
the computer did the translation into binary for you. Then you'd feed that 
binary “object” code back into the computer. The value of this was incalcu- 
lable: it enabled programmers to write in something that looked like code, 
rather than an endless, dizzying series of 1s and Os. 


“The other program that Dennis worked on with Stockman was something even 
newer—a debugger. The TX-0 came with a debugging program called UT-3, 
which enabled you to talk to the computer while it was running by typing, 
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commands directly into the Flexowriter. But it had terrible problems—for one 
thing, it only accepted typed-in code that used the octal numeric system. "Oc- 
tal” is a base-8 number system (as opposed to binary, which is base 2, and 
Arabic—ours—which is base 10), and it is a difficult system to use. So Dennis 
and Stockman decided to write something better than UT-3that would enable 
users to use the symbolic, casier-to-work-with assembly language. This came 
to be called FLIT, and it allowed users to actually find program bugs during a 
session, fix them, and keep the program running. (Dennis would explain that 
“FLIT” stood for Flexowriter Interrogation Tape, but clearly the name's real 
m leap 
forward, since i liberated programmers to actually do original composing on 
the machine—just like musicians composing on their musical instrument. 
With the use of the debugger, which took up one third of the 4,096 words of. 
the TX-0 memory, hackers were free to create a new, more daring style of 
programming, 


And what did these hacker programs do? Well, sometimes, it didn't matter 
much at all what they did. Peter Samson hacked the night away on a program 
that would instantly convert Arabic numbers to Roman numerals, and Jacke 
Dennis, after admiring heskill with which Samson had accomplished this feat, 
said, "My God, why would anyone want to do such a thing?” But Dennis knew 
why. There was ample justification in the feeling of power and accomplish- 
ment Samson got when he fed in the paper tape, monitored the lights and 
switches, and saw what were once plain old blackboard Arabic numbers com- 
ing back as the numerals the Romans had hacked with. 


In fact, it was Jack Dennis who suggested to Samson that there were consid- 
erable uses for the capability of the TX-0 to send noise to the audio speaker. 
While there were no built-in controls for pitch, amplitude, or tone character, 
there was a way to control the speaker—sounds would be emitted depending, 
on the state of the 14th bit in the 18-bit words the TX-0 had in its accumulator: 
ina given microsecond. The sound was on or off depending on whether bit 14 
was a 1 or 0. So Samson set about writing programs that varied the binary 
numbers in that slot in different ways to produce different pitches. 


At that time, only a few people in the country had been experimenting with 
usinga computer to output any kind of music, and the methods they had been 
using required massive computations before the machine would so much as 
utter a note. Samson, who reacted with impatience to those who wamed he 
was attempting the impossible, wanted a computer playing music right away. 
So he leamed to control that one bit in the accumulator so adeptly that he 
could command it with the authority of Charlie Parker on the saxophone. In 
a later version of this music compiler, Samson rigged it so that if you made an 
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error in your programming syntax, the Flexowriter would switch to a red rib- 
bon and print, “To err is human to forgive divine.” 


When outsiders heard the melodies of Johann Sebastian Bach in a single-voice, 
monophonic square wave, no harmony, they were universally unfazed. Big 
deal! Three million dollars for this giant hunk of machinery, and why shouldn't 
it do at least as much as a five-dollar toy piano? It was no use to explain to 
these outsiders that Peter Samson had virtually bypassed the process by which 
music had been made for eons. Music had always been made by directly cre- 
ating vibrations that were sound. What happened in Samson's program was 
that a load of numbers, bits of information fed into a computer, comprised a 
code in which the music resided. You could spend hours staring at the code, 
and not be able to divine where the music was. It only became music while 
millions of blindingly brief exchanges of data were taking place in the accu- 
mulator sitting in one of the metal, wire, and silicon racks that comprised the 
TX-0. Samson had asked the computer, which had no apparent knowledge of 
how to use a voice, to lift itself in song, and the TX-0 had complied. 


So it was that a computer program was not only metaphorically a musical 
composition—it was literally a musical composition! It looked like—and was 
—the same kind of program that yielded complex arithmetical computations 
amd statistical analyses. These digits that Samson had jammed into the com- 
puter were a universal language that could produce anything—a Bach fugue 
or an antiaircraft system. 


Samson did not say any of this to the outsiders who were unimpressed by his 
feat. Nor did the hackers themselves discuss this—it is not even clear that they 
analyzed the phenomenon in such cosmic terms. Peter Samson did it, and his 
colleagues appreciated it, because it was obviously a neat hack. That was jus- 
tification enough. 


To hackers like Bob Samders—balding, plump, and merry disciple of the 
TX-0, president of TMRC's S&P group, student of systemis—it was a perfect 
existence. Saunders had grown up in the suburbs of Chicago, and for as long 
as he could remember, the workings of electricity and telephone circuitry had 
fascinated him. Before beginning MIT, Saunders had landed a dream summer 
job, working for the phone company installing central office equipment. He 
would spend eight blissful hours with soldering iron and pliers in hand, work- 
ing in the bowels of various systems, an idyll broken by lunch hours spent in 
deep study of phone company manuals. It was the phone company equipment 
‘undemeath the TMRC layout that had convinced Saunders to become active 
in the Model Railroad Club. 
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Saunders, being an upperclassman, had come to the TX-0 later in his college 
career than Kotok and Samson: he had used the breathing space to actually 
lay the foundation for a social life, which included courtship of and eventual 
marriage to Marge French, who had done some nonhacking computer work 
for a research project. Still, the TX-0 was the center of his college career, and 
he shared the common hacker experience of seeing his grades suffer from 
missed classes. It didn’t bother him much, because he knew that his real ed- 
cation was occurring in Room 240 of Building 26, behind the Tixo console. 
Years later he would describe himself and the others as “an elite group. Other 
people were off studying, spending their days up on four-floor buildings mak- 
ing obnoxious vapors or off in the physics lab throwing particles at things or 
whatever it is they do. And we were simply not paying attention to what other 
folks were doing because we had no interest in it. They were studying what 
they were studying and we were studying what we were studying, And the fact 
thar much of it was not on the officially approved curriculum was by and large 
immaterial.” 


"The hackers came out at night. It was the only way to take full advantage of 
the crucial “off-hours” of the TX-0. During the day, Saunders would usually 
to make an appearance in a class or two. Then some time spent per- 
"basic maintenance” things like cating and going to the bathroom 
He might see Marge fora while. But eventually he would filter over to Building 
26, He would go over some of the programs of the night before, printed on the 
Tinc-and-a-hall-inch-wide paper that the Flesowriter used, Hewould annotate 
md modify the listing to update the code to whatever he considered the next 
stage of operation. Maybe then he would move over to the Model Railroad 
Club, and he'd swap his program with someone, checking simultancously for 
good ideas and potential bugs. Then back to Building 26, to the Kluge Room 
next to the TX-0, to find an offline Flexowriter on which to update his code. 
AIL the while, he'd be checking to see if someone had canceled a one-hour 
session on the machine; his own session was scheduled at something like two. 
or three in the moming. He'd wait in the Kluge Room, or play some bridge 
back at the Railroad Club, until the time came. 


Sitting at the console, facing the metal racks that held the computer's transis- 
tors, each transistor representing a location that either held or did not hold a 
bit of memory, Saunders would set up the Flexowriter, which would greet him 
with the word “WALRUS.” This was something Samson had hacked, in honor 
of Lewis Carroll's poem with the line “The time has come, the Walrussaid ..." 
Saunders might chuckle at that as he went into the drawer for the paper tape 
that held the assembler program and fed thar into the tape reader. Now the 
computer would be ready to assemble his program, so he'd take the Flexow- 
riter tape he'd been working on and send that into the computer. He'd watch 
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the lights go on as the computer switched his code from "source" (the symbolic 
assembly language) to “object” code (binary), which the computer would 
punch out into another paper tape. Since that tape was in the object code that 
the TX-0 understood, he'd feed it in, hoping that the program would run mag- 
nificently, 


There would most probably be a few fellow hackers kibitzing behind him, 
laughing and joking and drinking Cokes and eating some junk food they'd 
extracted from the machine downstairs. Saunders preferred the lemon jelly 
wedges that the others called “lemon gunkies.” But at four in the morning, 
anything tasted good. They would all watch as the program began to run, the 
lights going on, the whine from the speaker humming in high or low register 
depending on what was in Bit 14 in the accumulator, and the first thing he'd 
sec on the CRT display after the program had been assembled and run was 
that the program had crashed. So he'd reach into the drawer for the tape with 
the FLIT debugger and feed that into the computer. The computer would then 
be a debugging machine, and he'd send the program back in. Now he could 
start trying to find out where things had gone wrong, and maybe if he was 
lucky he'd find out and changethings by puttingin some commands by flicking 
some of the switches on the console in precise order, or hammering in some 
code on the Flexowriter. Once things got running—and it was always incred- 
ibly satisfying when something worked, when he'd made that roomful of tran- 
sistors and wires and metal and electricity all meld together to create a precise 
‘output that he'd devised—he'd try to add the next advance to it. When the 
hour was over—someone already itching to get on the machine after him— 
Saunders would be ready to spend the next few hours figuring out what the 
heck had made the program go belly 


p. 

The peak hour itself was tremendously intense, but during the hours before, 
and even during the hours afterward, a hacker attained a state of pure con- 
centration. When you programmed a computer, you had to be aware of where 
all che thousands of bits of information were going from one instruction to the 
next, and be able to predict—and exploit—the effect of all that movement. 
When you had all that information glued to your cerebral being, it was almost 
as if your own mind had merged into the environment or the computer. Some- 
times it took hours to build up to the point where your thoughts could contain 
that total picture, and when you did get to that point, it was such a shame to 
waste it that you tried to sustain it by marathon bursts, altemately working on 
the computer or poring over the code that you wrote on one of the offline 
Flexowriters in the Kluge Room. You would sustain that concentration by 
"wrapping around" to the next day. 


Inevitably, that frame of mind spilled over to what random shards of existence 
the hackers had outside of computing. The knife-and-paintbrush contingent 
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at TMRC was not pleased at all by the infiltration of Tixo-mania into the club: 
they saw it as a sort of Trojan horse for a switch in the club focus, from rail 
roading to computing. And if you attended onc of the club meetings held every 
Tuesday at 5:15 P.M., you could see the concern: the hackers would exploit 
every possible thread of parliamentary procedure to create a meeting as con- 
voluted as the programs they were hacking on the TX-0. Motions were made 
to make motions to make motions, and objections ruled out of order as if they 
were so many computer errors. A note in the minutes of the meeting on No- 
vember 24, 1959, suggests that "we frown on certain members who would do 
the club a lot more good by doing more S&P-ing and less reading Robert's 
Rules of Order." Samson was one of the worst offenders, and at one point an 
exasperated TMRC member made a motion “to purchase a cork for Samson's 
oral diarrhea." 


Hacking parliamentary procedure was one thing, but the logical mind-frame 
required for programming spilled over into more commonplace activities. You 
could ask a hacker a question and sense his mental accumulator processing. 
bits until he came up with a precise answer to the question you asked. Marge 
Saunders would drive to the Safeway every Saturday moming in the Volkswa- 
gen and upon her retum ask her husband, "Would you like to help me bring 
in the groceries?” Bob Saunders would reply, "No." Stunned, Marge would 
drag in the groceries herself. After the same thing occurred a few times, she 
exploded, hurling curses at him and demanding to know why he said no to 
her question, 


“That's a stupid question to ask," he said, "Of course I won't like to help you 
bringin the groceries. you ask me if help you bring them in, that's another 
matter," 

lt was as if Marge had submitted a program into the TX-0, and the program, 
as programs do when the syntax is improper, had crashed. lt was not until she 
debugged her question that Bob Saunders would allow it to run successfully 
on his own mental computer. 
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CHAPTER 2 
The Hacker Ethic 


Something new was coalescing around the TX-0: a new way of life with a 
philosophy, an ethic, and a dream. 


There was no one moment when it started to dawn on the TX-O hackers that 
by devoting their technical abilities to computing with a devotion rarely see 
outside of monasteries, they were the vanguard of a daring symbiosis between 
man and machine. With a fervor like that of young hot-rodders fixated on 
ies, they came to take their almost unique surroundings for 
granted, Even as the elements of a culture were forming, as legends began to 
accrue, as their mastery of programming started to surpass any previous re- 
corded levels of skill, the dozen or so hackers were reluctant to acknowledge 
that their tiny society, on intimate terms with the TX-0, had been slowly and 
implicitly piecing together a body of concepts, beliefs, and mores. 


“The precepts of this revolutionary Hacker Ethic were not so much debated and 
discussed as silently agres festos were issued. No missionaries 
tried to gather converts. The computer did the converting, and those who 
seemed to follow the Hacker Ethic most faithfully were people like Samson, 
Saunders, and Kotok, whose lives before MIT seemed to be mere preludes to 
that moment when they fulfilled themselves behind the console of the TX-0. 
Later there would come hackers who took the implicit Ethic even more seri 
ously than the TX-0 hackers did, hackers like the legendary Greenblatt or 
Gosper, though it would be some years yet before the tenets of hackerism 
would be explicitly delineated. 


Still, even in the days of the TX-0, the planks of the platform were in place. 
The Hacker Ethic: 
Access to computers—and anything that might teach you something 


about the way the world works—should be unlimited and total. Always. 
yield to the Hands-On Imperative! 


Hackers believe that essential lessons can be leamed about the systems—about 
the world—from taking things apart, seeing how they work, and using this 
knowledge to create new and even more interesting things. They resent any 
person, physical barrier, or law that tries to keep them from doing this. 


This is especially true when a hacker wants to fix something that (from his 
point of view) is broken or needs improvement. Imperfect systems infuriate 
hackers, whose primal instinct is to debug them. This is one reason why hack- 
ers generally hate driving cars—the system of randomly programmed red lights 
and oddly laid out one-way streets cause delays that are so goddamned un- 
necessary that the impulse is to rearrange signs, open up traffic-light control 
boxes . -. redesign the entire system 


Ina perfect hacker world, anyone pissed off enough to open up a control box 
near a traffic light and take it apart to make it work better should be perfectly 
welcome to make the attempt. Rules that prevent you from taking matters like 
that into your own hands are too ridiculous to even consider abiding by. This 
attitude helped the Model Railroad Club start, on an extremely informal basis, 
something called the Midnight Requi Committee, When TMRC nee- 
ded a set of diodes or some extra relays to build some new feature into The 
System, a few S&P people would wait until dark and find their way into the 
places where those kept. None of the hackers, who were as a rule 
scrupulously honest in other matters, seemed to equate this with “stealing,” 
A willful blindness 


All information should be free. 


If you don't have access to the information you need to improve things, how 
can you fix them? A free exchange of infor particularly when the in- 
formation was in the form of a computer program, allowed for greater overall 
creativity. When you were working on a machine like the TX-0, which came 
with almost no software, everyone would furiously write systems programs to 
make programming easier—Tools to Make Tools, kept in the drawer by the 
console for easy access by anyone using the machine. This prevented the drea- 
ded, time-wasting ritual of reinventing the wheel: instead of everybody writing. 
his own version of the same program, the best version would be available to 
everyone, and everyone would be free to delve into the code and improve on 
that. A world studded with feature-full programs, bummed to the minimum, 
debugged to perfection, 


‘The belief, sometimes taken unconditionally, that information should be free 
was a direct tribute to the way a splendid computer, or computer program, 
works—the binary bits moving in the most straightforward, logical path nec- 
essary to do their complex job. What was a computer but something that 
benefited from a free flow of information? If, say, the accumulator found itself 
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unable to get information from the input/output (I/O) devices like the tape 
reader or the switches, the whole system would collapse. In the hacker view- 
point, any system could benefit from that easy flow of information, 


Mistrust Authority—Promote Decentralization. 


The best way to promote this free exchange of information is to have an open 
system, something that presents no boundaries between a hacker and a piece 
of information or an item of equipment that he needs in his quest for knowl- 
edge, improvement, and time online. The last thing you need is a bureaucracy. 
Bureaucracies, whether corporate, government, or university, are flawed sys- 
tems, dangerous in that they cannot accommodate the exploratory impulse of 
true hackers, Bureaucrats hide behind arbitrary rules (as opposed to the logical 
algorithms by which machines and computer programs operate): they invoke 
those rules 10 consolidate power, and perceive the constructive impulse of 
hackers as a threat 


‘The epitome of the bureaucratic world was to be found at a very large company 
called International Business Machines—IBM. The reason its computers were 
batch-processed Hulking Giants was only partially because of vacuum tube 
technology. The real reason was that IBM was a clumsy, hulking company that 
did not understand the hacking impulse. If IBM had its way (so the TMRC 
hackers thought), the world would be batch processed, laid out on those an- 
noying little punch cards, and only the most privileged of priests would be 
permitted to actually interact with the computer. 


All you had to do was look at someone in the IBM world and note the button- 
down white shirt, the neatly pinned black tie, the hair carefully held in place, 
and the tray of punch cards in hand. You could wander into the Computation 
Center, where the 704, the 709, and later the 7090 were stored—the best IBM 
had to offer—and see the stifling orderliness, down to the roped-off arcas be- 
yond which unauthorized people could not venture. And you could compare 
that to the extremely informal atmosphere around the TX-0, where grungy 
clothes were the norm and almost anyone could wander in. 


Now, IBM had done and would continue to do many things to advance com- 
puting. By its sheer size and mighty influence, it had made computers a per- 
manent part of life in America. To many people, the words “IBM” and “com- 
puter” were virtually synonymous. IBM's machines were reliable workhorses, 
worthy of the trust that businessmen and scientists invested in them. This was 
due in part to IBM's conservative approach: it would not make the most tech- 
nologically advanced machines, but would rely on proven concepts and care- 
ful, aggressive marketing. As IBM's dominance of the computer field was es- 
tablished, the company became an empire unto itself, secretive and smug. 
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What really drove the hackers crazy was the attitude of the IBM priests and 
sub-priests, who seemed to think that IBM had the only “real” computers, and 
the rest were all trash. You couldn't talk to those people—they were beyond 
convincing. They were batch-processed people, and it showed not only in their 
preference of machines, but in their ideas about the way a computation center, 
anda world, should be run. Those people could never understand the obvious 
superiority of a decentralized system, with no one giving orders—a system 
where people could follow their interests, and if along the way they discovered 
a flaw in the system, they could embark on ambitious surgery. No need to get 
a requisition form. Just a need to get something done. 


This antibureaucratic bent coincided neatly with the personalities of many of. 
the hackers, who since childhood had grown accustomed to building science 
projects while the rest of their classmates were banging their heads together 
and leaming social skills on the field of sport. These young adults who were 
once outcasts found the computer a fantastic equalizer, experiencing a feeling, 
according to Peter Samson, “like you opened the door and walked through 
this grand new universe . ..” Once they passed through that door and sat 
behind the console of a million-dollar computer, hackers had power. So it was 
natural to distrust any force that might try to limit the extent of that power. 
Hackers should be judged by their hacking, not bogus criteria such as. 
degrees, age, race, or position. 


“The ready acceptance of twelve-year-old Peter Deutsch in the TX-0 community 
(though not by nonhacker graduate students) was a good example. Likewise, 
people who trotted in with seemingly impressive credentials were not taken 
seriously until they proved themselves at the console of a computer. This mer- 
itocratic trait was not necessarily rooted in the inherent goodness of hacker 
hearts—it was mainly that hackers cared less about someone's superficial 
characteristics than they did about his potential to advance the general state 
of hacking, to create new programs to admire, to talk about that new feature 
in the system. 


You can create art and beauty on a. 


mputer. 
Samson's music program was an example. But to hackers, the art of the pro- 
gram did not reside in the pleasing sounds emanating from the online speaker. 
The code of the program held a beauty of its own. (Samson, though, was par- 
ticularly obscure in refusing to add comments to his source code explaining, 
what he was doing at a given time. One well-distributed program Samson 
wrote went on for hundreds of assembly-language instructions, with only one 
comment beside an instruction that contained the number 1750. The com- 
ment was RIPJSB, and people racked their brains about its meaning until 


26 | Chapter2: The Hacker Ethic 


someone figured out that 1750 was the year Bach died, and that Samson had 
written an abbreviation for Rest In Peace Johann Sebastian Bach.) 


A certain esthetic of programming style had emerged. Because of the limited 
memory space of the TX-0 (a handicap that extended to all computers of that 
era), hackers came to deeply appreciate innovative techniques that allowed 
programs to do complicated tasks with very few instructions. The shorter a 
program was, the more space you had left for other programs, and the faster 
a program ran. Sometimes when you didn't need much speed or space, and 
you weren't thinking about art and beau hack together an ugly pro- 
gram, attacking the problem with “brute force" methods. "Well, we can do 
this by adding twenty numbers,” Samson might say to himself, “and it’s 
quickerto write instructions to do that than to think out a loop in the beginning, 
and the end to do the same job in seven or eight instructions." But the latter 
program might be admired by fellow hackers, and some programs were bum- 
med to the fewest lines so artfully that the author's peers would look at it and 
almost melt with awe. 


Sometimes program bumming became competitive, a macho contest to prove 
‘oneself so much in command of the system that one could recognize elegant 
shortcuts to shave off an instruction or two, or, better yet, rethink the whole 
problem and devise a new algorithm that would save a whole block of in- 
structions. (An algorithm is a specific procedure which one can apply to solve 
a complex computer problem; it is sort of a mathematical skeleton key.) This 
could most emphatically be done by approaching the problem from an offbeat 
angle that no one had ever thought of before, but that in retrospect made total 
sense. There was definitely an artistic impulse residing in those who could 
utilize this genius-from-Mars technique—a black-magic, visionary quality that 
‘enabled them to discard the stale outlook of the best minds on earth and come 
up with a totally unexpected new algorithm. 


This happened with the decimal print routine program. This was a subroutine 
—a program within a program that you could sometimes integrate into many 
different programs—to translate binary numbers that the computer gave you 
into regular decimal numbers. In Saunders’ words, this problem became the 
“pawn’s ass of programming- 1 could write a decimal print routine which 
worked, you knew enough about the computer to call yourself a programmer 
of sorts.” And if you wrote a great decimal print routine, you might be able to 
call yourself a hacker. More than a competition, the ultimate bumming of the 
decimal print routine became a sort of hacker Holy Grail. 


Various versions of decimal print routines had been around for some months. 
If you were being deliberately stupid about it, or if you were a genuine moron 
—an out-and-out “loser”—it might take you a hundred instructions to get the 
computer to convert machine language to decimal. But any hacker worth his 
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salt could do it in less, and finally, by taking the best of the programs, bumming 
an instruction here and there, the routine was diminished to about fifty in- 
structions. 


After that, things got serious. People would work for hours, seeking a way to 
do the same thing in fewer lines of code. It became more than a competition; 
it was a quest. For all the effort expended, no one seemed to be able to crack 
the fifty-line barrier. The question arose whether it was even possible to do it 
in less. Was there a point beyond which a program could not be bummed? 


Among the people puzzling with this dilemma was a fellow named Jensen, a 
tall, silent hacker from Maine who would sit quietly in the Kluge Room and 
scribble on printouts with the calm demeanor of a backwoodsman whittling. 
Jensen was always looking for ways to compress his programs in time and 
‘space—his code was a completely bizarre sequence of intermingled Boolean 
and arithmetic functions, often causing several different computations to oc- 
cur in different sections of the same eighteen-bit “word.” Amazing things, 
magical stunts 


Before Jensen, there had been general agreement that the only logical algorithm 
for a decimal print routine would have the machine repeatedly subtracting, 
using a table of the powers of ten to keep the numbers in proper digital co 
umns. Jensen somehow figured that a powers-of-ten table wasn't necessary; 
he came up with an algorithm that was capable of converting the digits in a 
reverse order, but, by some digital sleight of hand, print them out in the proper 
order. There was a complex mathematical justification to it that was clear to 
the other hackers only when they saw Jensen's program posted on a bulletin 
board, his way of telling them that he had taken the decimal print routine to 
its limit. Forty-six instructions. People would stare at the code and their jaws 
would drop. Marge Saunders remembers the hackers being unusually quiet for 
days afterward. 


“We knew that was the end of it," Bob Saunders later said. “That was Nir- 
vana.” 


Computers can change your life for the better. 
This belief was subtly manifest. Rarely would a hacker try to impose a view of 
the myriad advantages of the computer way of knowledge to an outsider. Yet, 
this premise dominated the everyday behavior of the TX-0 hackers, as well as 
the generations of hackers that came after them. 

Surely the computer had changed their lives, enriched their lives, given their 
lives focus, made their lives adventurous. It had made them masters of a certain 
slice of fate. Peter Samson later said, “We did it twenty-five to thirty percent 
for the sake of doing it because it was something we could do and do well, and 


28 | Ghapter2: The Hacker Ethic 


sixty percent for the sake of having something which was in its metaphorical 
way alive, our offspring, which would do things on its own when we were 
finished. That's the great thing about programming, the magical appeal it 
has... Once you fix a behavioral problem [a computer or program] has, it's 
fixed forever, and itis exactly an image of what you meant.” 


Like Aladdin's lamp, you could get it to do your bidding. 


Surely everyone could benefit from experiencing this power. Surely everyone 
could benefit from a world based on the Hacker Ethic. This was the implicit 
belief of the hackers, and the hackers irreverently extended the conventional 
point of view of what computers could and should do—leading the world to 
anew way of looking and interacting with computers 


"This was not easily done, Even at such an advanced institution as MIT, some 
professors considered manic affinity for computers as frivolous, even de- 
mented. TMRC hacker Bob Wagner once had to explain to an engineering, 
professor what a computer was. Wagner experienced this clash of computer 
versus anticomputer even more vividly when he took a Numerical Analysis 
class in which the professor required each student to do homework using rat- 
tling, clunky electromechanical calculators. Kotok was in the same class, and 
both of them were appalled at the prospect of working with those low-tech 
machines, "Why should we," they asked, “when we've got this computer? 


So Wagner began working on a computer program that would emulate the 
behavior of a calculator. The idea was outrageous. To some, it was a misap- 
propriation of valuable machine time. According to the standard thinking on 
computers, their time was so precious that one should only attempt things that 
took maximum advantage of the computer, things that otherwise would take 
roomfuls of mathematicians days of mindless calculating. Hackers felt other- 
wise: anything that seemed interesting or fun was fodder for computing —and 
using interactive computers, with no one looking over your shoulder and de- 
manding clearance for your specific project, you could act on that belief. After 
two or three months of tangling with intricacies of floating-point arithmetic 
(necessary to allow the program to know where to place the decimal point) on 
a machine that had no simple method to perform elementary multiplication, 
‘Wagner had written three thousand lines of code that did the job. He had made 
a ridiculously expensive computer perform the function of a calculator that 
was one thousandth the price. To honor this irony, he called the pro- 
gram "Expensive Desk Calculator,” and proudly did the homework for his 
class on it, 


His grade—zero, “You used a computer!" the professor told him. "This 


can't be right.” 
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‘Wagner didn't even bother to explain. How could he convey to his teacher 
that the computer was making realities out of what were once incredible pos- 
sibilities? Or that another hacker had even written a program called “Expensive 
Typewriter" that converted the TX-0 to something you could write text on, 
could process your writing in strings of characters and print it out on the Flex- 
‘owriter—could you imagine a professor accepting a classwork report written 
by the computer? How could that professor—how could, in fact, anyone who 
hadn't been immersed in this uncharted man-machine universe—understand 
how Wagner and his fellow hackers were routinely using the computer to 
simulate, according to Wagner, “strange situations which one could scarcely 
envision otherwise”? The professor would leam in time, as would everyone, 
that the world opened up by the computer was a limitless one, 


If anyone needed further proof, you could cite the project that Kotok was 
working on in the Computation Center, the chess program that bearded AL 
professor "Uncle" John McCarthy, as he was becoming known to his hacker 
students, had begun on the IBM 704. Even though Kotok and the several other 
hackers helping him on the program had only contempt for the IBM batch- 
processing mentality that pervaded the machine and the people around it, they 
had managed to scrounge some late-night time to use it interactively, and had 
been engaging in an informal battle with the systems programmers on the 704 
toseewhich group would be known as the biggest consumer of computer time. 
The lead would bounce back and forth, and the white-shirt-and-black-tie 704 
people were impressed enough to actually let Kotok and his group touch the 
buttons and switches on the 704: rare sensual contact with a vaunted IBM 
beast 


Kotok's role in bringing the chess program to life was indicative of what was 
to become the hacker role in Artificial Intelligence: a Heavy Head like McCar- 
thy or his colleague Marvin Minsky would begin a project or wonder aloud 
whether something might be possible, and the hackers, if it interested them, 
would set about doing it 


The chess program had been started using FORTRAN, one of the early com- 
puter languages. Computer languages look more like English than assembly 
language, are easier to write with, and do more things with fewer instructions; 
however, each time an instruction is given in a computer language like FOR- 
TRAN, the computer must first translate that command into its own binary 
language. A program called a "compiler" does this, and the compiler takes up 
time to do its job, as well as occupying valuable space within the computer. 
In effect, using a computer language puts you an extra step away from direct 
contact with the computer, and hackers generally preferred assembly or, as 
they called it, “machine” language to less elegant, “higher-level” languages like. 
FORTRAN. 
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Kotok, though, recognized that because of the huge amounts of numbers that 
would have to be crunched in a chess program, part of the program would 
have to be done in FORTRAN, and part in assembly. They hacked it part by 
part, with "move generators,” basic dara structures, and all kinds of innovative 
algorithms for strategy. Alter feeding the machine the rules for moving each 
piece, they gave it some parameters by which to evaluate its position, consider 
various moves, and make the move that would advance it to the most advan- 
tageous situation. Kotok kept at it for years, the program growing as MIT kept 
upgrading its IBM computers, and one memorable night a few hackers gath- 
ered tosee the program make some of its first moves in a real game. Its opener 
was quite respectable, bur after eight or so exchanges there was real trouble, 
with the computer about to be checkmated, Everybody wondered how the 
computer would react. It took a while (everyone knew that during those pauses 
the computer was actually “thinking,” if your idea of thinking included me- 
chanically considering various moves, evaluating them, rejecting most, and 
using a predefined set of parameters to ultimately make a choice). Finally, the 
computer moved a pawn two squares forward, illegally jumping over another 
piece. A bug! But a clever one—it got the computer out of check, Maybe the 
program was figuring out some new algorithm with which to conquer chess 


At other universities, professors were making public proclamations that com- 
puters would never be able to beat a human being in chess. Hackers knew 
better, They would be the ones who would guide computers to greater heights 
than anyone expected. And the hackers, by fruitful, meaningful association 
with the computer, would be foremost among the beneficiaries. 


But they would not be the only beneficiaries. Everyone could gain something 
by the use of thinking computers in an intellectually automated world. And 
wouldn't everyone benefit even more by approaching the world with the same 
inquisitive intensity, skepticism toward bureaucracy, openness to creativity, 
unselfishness in sharing accomplishments, urge to make improvements, and 
desire to build as those who followed the Hacker Ethic? By accepting others 
on the same unprejudiced basis by which computers accepted anyone who 
entered code into a Flexowriter? Wouldn't we benefit if we leamed from com- 
puters the means of creating a perfect system, and set about emulating that 
perfection in a human system? If everyone could interact with computers with 
the same innocent, productive, creative impulse that hackers did, the Hacker 
Ethic might spread through society like a benevolent ripple, and computers 
would indeed change the world for the better. 


In the monastic confines of the Massachusetts Institute of Technology, people 
had the freedom to live out this dream—the hacker dream. No one dared 
suggest that the dream might spread. Instead, people set about building, right 
there at MIT, a hacker Xanadu, the likes of which might never be duplicated 
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CHAPTER 3 
Spacewar 


Inthe summer of 1961, Alan Kotok and the other TMRC hackers leamed that 
a new company was soon to deliver to MIT, absolutely free, the next step in 
computing, a machine that took the interactive principles of the TX-0 several 
steps further. A machine that might be even better for hackers than the TX-0 
vas. 

The PDP-1. It would change computing forever. It would make the still hazy 
hacker dream come a little closer to re: 


‘Alan Kotok had distinguished himself as a true wizard on the TX-0, so much 
so that he, along with Saunders, Samson, Wagner, and a few others, had been 
hired by Jack Dennis to be the Systems Programming Group of the TX-0. The 
pay would be a munificent $1.60 an hour. For a few of the hackers, the job 
was one more excuse not to go to classes—some hackers, like Samson, would 
never graduate, and be too busy hacking to really regret the loss. Kotok, 
though, was able not only to manage his classes, but ro establish himself as a 
“canonical” hacker. Around the TX-0 and TMRC, he was acquiring legendary 
status. One hacker who was just arriving at MIT that year remembers Kotok 
giving newcomers a demonstration of how the TX-0 worked: “I got the im- 
pression he was hyperthyroid or something,” recalled Bill Gosper, who would 
become a canonical hacker himself, "because he spoke very slowly and he was 
chubby and his eyes were half-closed. That was completely and utterly the 
wrong impression, [Around the TX-0] Kotok had infinite moral authority. He 
had written the chess program. He understood hardware.” (This last was not 
an inconsiderable compliment—“understanding hardware” was akin to fath- 
oming the Tao of physical nature.) 


‘The summer that the word came out about the PDP-1, Kotok was working for 
Western Electric, kind of a dream job, since of all possible systems the phone 
system was admired most of all. The Model Railroad Club would often go on 
tours of phone company exchanges, much in the way that people with an 


interest in painting might tour a museum. Kotok found it interesting that at 
the phone company, which had gotten so big in its decades of development, 
only a few of the engineers had a broad knowledge of the interrelations within 
that system. Nevertheless, the engineers could readily provide detail on specific 
functions of the system, like crossbar switching and step-relays; Korok and the 
others would hound these experts for information, and the flattered engineers, 
probably having no idea that these ultra-polite college kids would actually 
use the information, would readily comply. 


Kotok made it a point to attend those tours, to read all the technical material 
he could get his hands on, and to see what he could get by dialing different 
numbers on the complex and litle-understood MIT phone system. It was basic 
exploration, just like exploring the digital back alleys of the TX-0. During that 
previous winter of 1960-61, the TMRC hackers had engaged in an elaborate 
“telephone network fingerprinting,” charting all the places you could reach by 
MIT's system of tie ines. Though not connected to general telephone lines, 
the system could take you to Lincoln Lab, and from there to defense contrac- 
tors all over the country. It was a matter of mapping and testing. You would 
start with one access code, add different digits to it, see who might answer, 
ask whoever answered where they were, is to that number to 
piggyback to the next place. Sometimes you could even reach outside lines in 
the suburbs, courtesy of the unsuspecting phone company. And, as Kotok 
would later admit, “If there was some design flaw in the phone system such 
that one could get calls that weren't intended to get through, | wasn't above 
doing that, but that was their problem, not mine.” 


Still, the motive was exploration, not fraud, and it was considered bad form 
to profit illegally from these weird connections. Sometimes outsiders could 
not comprehend this. Samson's roommates in the Burton Hall dorm, for in- 
stance, were nonhackers who thought it was allright to exploit system bugs 
without the holy justification of system exploration. After they pressured Sam- 
son for days, he finally gave in and handed them a 20-digit number that he 
said would access an exotic location. "You can dial this from the hall phone, 

hetold them, “but I don’t want to be around." As they anxiously began dialing, 
Samson went to a downstairs phone, which rang just as he reached it. “This 
is the Pentagon,” he boomed in his most official voice. “What is your security 
clearance, please?" From the phone upstairs, Samson heard terrified gasps, 


and the click of a phone being hung up. 


Network fingerprinting was obviously a pursuit limited to hackers, whose de- 
sire to know the system overruled any fear of getting nailed 


But as much as phone company esoterica fascinated Kotok, the prospect of 
the PDP-1 took precedence. Perhaps he sensed that nothing, even phone hack- 
ing, would be the same afterward. The people who designed and marketed 
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this new machine were not your ordinary computer company button-downs. 
The company was a brand-new firm called Digital Equipment Corporation 
(DEC), and some of the TX-0 users knew that DEC's first products were special 
interfaces made specifically for that TX-0. It was exciting enough that some of 
DEC's founders had a view of computing that differed from the gray-flannel, 
batch-processed IBM mentality; it was positively breathtaking that the DEC 
people seemed to have looked at the freewheeling, interactive, improvisa- 
tional, hands-on-iber-alles style of the TX-0 community, and designed a com- 
puter that would reinforce that kind of behavior. The PDP-1 (the initials were 
short for Programmed Data Processor, aterm considered less threatening than 
“computer,” which had all kinds of hulking-giant connotations) would be- 
comeknown asthe first minicomputer, designed not for huge number-crunch- 
ing tasks, but for scientific inquiry, mathematical formulation... and hacking, 
It would be so compact that the whole setup was no larger than three refrig- 
erators—it wouldn't require as much air conditioning, and you could even 
tum it on without awholecrew of sub-priests being necded to sequence several 
power supplies in the right order or start the time-base generator, among other 
exacting tasks, The retail price of the computer was an astoundingly low 
$120,000—cheap enough so people might stop complaining about how pre- 
cions every second of computer time was. But the machine, which was the 
second PDP-1 manufactured (the first one was sold to the nearby scientific 
firm of Bolt Beranek and Newman, or BBN), cost MIT nothing: it was donated 
by DEC to the RLE lab. 


So it was clear that hackers would have even more time on it than they did on 
the TX-0. 


‘The PDP-1 would be delivered with a simple collection of systems software, 
which the hackers considered completely inadequate. The TX-0 hackers had 
become accustomed to the most advanced interactive software anywhere, a 
dazzling set of systems programs, written by hackers themselves and implicitly 
tailored to their relentless demands for control of the machine. Young Peter 
Deutsch, the twelve-year-old who had discovered the TX-0, had made good 
on his promise to write aspiffier assembler, and Bob Saunders had worked up 
a smaller, faster version of the FLIT debugger called Micro-FLIT. These pro- 
grams had benefited from an expanded instruction set. One day, after consid- 
erable planning and designing by Saunders and Jack Dennis, the TX-0 had 
been turned off, and a covey of engineers exposed its innards and began hard- 
wiring new instructions into the machine. This formidable task expanded the 
assembly language by several instructions. When the pliers and screwdrivers 
were put away and the computer carefully umed on, everyone madly set about 
revamping programs and bumming old programs using the new instructions. 
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The PDP-1 instruction set, Kotok leamed, was not too different from that of 
the expanded TX-0, so Kotok naturally began writing systems software forthe 
PDP-1 that very summer, using all the spare time he could manage. Figuring 
that everyone would jump in and begin writing as soon as the machine got 
there, he worked on a translation of the Micro-FLIT debugger so that writing, 
the software for the "One" would be easier. Samson promptly named Kotoles 
debugger “DDT,” and the name would stick, though the program itself would 
be modified countless times by hackers who wanted to add features or bum 
instructions out of it 


Kotok was not the only one preparing for the arrival of the PDP-1. Likea motley 
collection of expectant parents, other hackers were busily weaving software 
booties and blankets for the new baby coming into the family, so this heralded 
heir to the computing throne would be welcome as soon as it was delivered in. 
late September. 


‘The hackers helped bring the PDP-1 into its new home, the Kluge Room next 
door to the TX-0. It was a beauty: siting behind a console half as long as the 
Tixo's, you'd look at one compact panel of toggle switches and lights; next to 
that was the display screen, encased in a bright blue, six-sided, quasideco 
housing; behind it were the tall cabinets, the size of a refrigerator and three 
times as deep, with the wires, boards, switches, and transistors—entry to that, 
of course, was forbidden. There was a Flexowriter connected for online input 
(people complained about the noise so much that the Flexowriter was even- 
tually replaced by a modified IBM typewriter, which didn't work nearly so 
well) and a high-speed paper-tape reader, also for input. Allin all, a downright 
heavenly toy. 


Jack Dennis liked some of the software written by BBN for the prototype 
PDP-1, particularly the assembler. Kotok, though, felt like retching when he 
saw that assembler run—the mode of operation didn't seem to fit the on-the- 
fly style he liked—so he and a few others told Dennis that they wanted to write 
their own. "That's a bad idea," said Dennis, who wanted an assembler up and 
right away, and figured that it would take weeks forthe hackers to do 


Kotok and the others were adamant. This was a program that they'd be living 
with. It had to be just perfect. (Of course no program ever is, but that never 
stopped a hacker.) 

"TIL tell you what,” said Kotok, this twenty-year-old Buddha-shaped wizard, 
to the skeptical yet sympathetic Jack Dennis, “If we write this program over 
the weekend and have it working, would you pay us for the time?” 


The pay scale at that time was such that the total would be something under 
five hundred dollars. “That sounds like a fair deal,” said Dennis, 
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Kotok, Samson, Saunders, Wagner, and a couple of others began on a Friday 
night late in September. They figured they would work from the TX-0 assem 
bler that Dennis had written the original of and that twelve-year-old Peter 
Deutsch, among others, had revamped. They wouldn't change inputs or out- 
puts, and they wouldn't redesign algorithms; each hacker would take a section 
of the TX-0 program and conver it to PDP-1 code. And they wouldn't sleep. 
Six hackers worked around two hundred fifty man-hours that weekend, writ- 
ing code, debugging, and washing down take-out Chinese food with massive 
quantities of Coca-Cola shipped over from the TMRC clubroom. It was a pro- 
gramming orgy, and when Jack Dennis came in that Monday, he was aston- 
ished to find an assembler loaded into the PDP-1, which, as a demonstration, 
was assembling its own code into binary. 


By sheer dint of hacking, the TX-0—no, the PDP-1—hackers had turned out 
‘program in a weekend that it would have taken the computer industry weeks, 
maybe even months to pull off. It was a project that would probably not be 
undertaken by the computer industry without a long and tedious process of 
requisitions, studies, meet id executive vacillating, most likely with 
considerable compromise along the way. It might never have been done at all. 
The project was a triumph for the Hacker Ethic: 


The hackers were given even more access to this new machine than they had 
managed to get on the TX-0, and almost all of them switched their operations 
to the Kluge Room. A few stubbomly stuck to the Tixo, and to the PDP-1 
hackers, this was grounds for some mild ridicule. To rub it in, the PDP-1 
hackers developed a little demonstration based on the mnemonics of the in- 
struction set ofthis bold new machine, which included such exotic instructions 
«as DAC (Deposit Accumulator), LIO (Load Input-Output), DPY (Deplay), and 
JMP. The PDP-1 group would stand in a line and shout in unison: 

LAG, 

DAG, 

DIPPY DAP, 

uo, 

Dio 

JUMP! 
When they chanted that last word—"Jump!"—they would all jump to the 
right. What was lacking in choreography was more than compensated for by 
enthusiasm: they were supercharged by the beauty of the machine, by the 
beauty of computers. 


‘The same kind of enthusiasm was obvious in the even more spontaneous pro- 
gramming occurring on the PDP-1, ranging from serious systems programs, to 
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programs to control a primitive robot arm, to whimsical hacks. One of the 
latter took advantage of a hacked-up connection between the PDP-1 and the 
TX-0— wire through which information could pass, one bit at a time, be- 
tween the two machines. According to Samson, the hackers called in the ven- 
erable AI pioneer John McCarthy to sit by the PDP-1. "Professor McCarthy, 
ook at our new chess program!” And then they called another professor to sit 
by the TX-0. "Here's the chess program! Type in your move!” After McCarthy 
typed his first move, and it appeared on the Flexowriter on the TX-0, the 
hackers told the other professor that he had just witnessed the TX-0's opening, 
move. “Now make yours!” After a few moves, McCarthy noticed that the 
computer was outputting the moves one letter at a time, sometimes with a 
suspicious pause between them. So McCarthy followed the wire to his flesh- 
and-blood opponent. The hackers rocked with mirth. But it would not belong, 
before they would come up with programs for computers—no joke—to ac- 
tually play tournament chess. 


‘The PDP-1 beckoned the hackers to program without limit. Samson was cas- 
ually hacking things like the Mayan calendar (which worked on a base-20 
number system) and working overtime on a version of his TX-0 music program 
that took advantage of the PDP-1's extended audio capabilities to create music 
in three voices—three-part Bach fugues, melodies interacting. . . computer 
music erupting from the old Kluge Room! The people at DEC had heard about 
Samson's program and asked him to complete it on the PDP-1, so Samson 
‘eventually worked it so that someone could type a musical score into the ma- 
chine by a simple translation of notes into letters and digits, and the computer 
would respond with a three-voice organ sonata. Another group coded up Gil- 
bert and Sullivan operetta, 


Samson proudly presented the music compiler to DEC to distribute to anyone 
who wanted it. He was proud that other people would be using his program. 
The team that worked on the new assembler felt likewise. For instance, they 
were pleased to have paper tape bearing the program in the drawer so anyone 
using the machine could access improve it, bum a few instructions 
from it, or add a feature to it. They | felt honored when DEC asked for the 
program so it could offer it to other PDP-1 owners. The question of royalties 
never came up. To Samson and the others, using the computer was such a joy 
that they would have paid to do it. The fact that they were getting paid the 
princely sum of $1.60 an hour to work on the computer was a bonus. As for 
royalties, wasn't software more like a gift to the world, something that was 
reward in itsel? The idea was to make a computer more usable, to make it 
more exciting to users, to make computers so interesting that people would 
be tempted to play with them, explore them, and eventually hack on them. 
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When you wrote a fine program you were building a commu 
‘out a product. 


ot churning 


Anyway, people shouldn't have to pay for software—information should be 
free! 


‘The TMRC hackers were not the only ones who had been devising plans for 
the new PDP-1, During that summer of 1961, a plan for the most elaborate 
hack yet—a virtual showcase of what could come out ofa rigorous application 
of the Hacker Ethic—was being devised. The scene of these discussions was a 
tenement building on Higham Street in Cambridge, and the original perpe- 
trators were three itinerant progran their mid-twenties who'd been 
hanging around various computation centers for years. Two of the three lived 
in the tenement, so in honor of the pompous proclamations emanating from 
nearby Harvard University the trio mockingly referred to the building as the 
Higham Institut, 


One of the Fellows of this bogus institution was Steve Russell, nicknamed, for 
unknown reasons, Slug, He had that breathless chipmunk speech pattem so 
common among hackers, along with thick glasses, modest height, and a fanatic 
taste for computers, bad movies, and pulp science fiction. All three interests 
were shared by the resident attendees at those bull sessions on Higham Street 


Russell had long been a “coolie” (to use a TMRC term) of Uncle John Mc- 
Carthy. McCarthy had been trying to design and implement a higher-level 
language that might be sufficient for artificial intelligence work. He thought 
he had found it in LISP. The language was named for its method oí List Pro- 
cessing; by simple yet powerful commands, LISP could do many things with 
few lines of code; it could also perform powerful recursions—referenices to 
things within itsell—which would allow programs written in that language to 
actually “leam” from what happened as the program ran, The problem with 
LISP at that time was that it took up an awful amount of space on a computer, 
ran very slowly, and generated voluminous amounts of extra code as the pro- 
grams ran, so much so that it needed its own "garbage collection" program to 
periodically clean out the computer memory 


Russell was helping Uncle John write a LISP interpreter for the Hulking Giant 
IBM 704. It was, in his words, “a horrible engineering job,” mostly due to the 
batch-processing tedium of the 704. 


Compared to that machine, the PDP-1 looked like the Promised Land to Slug 
Russell. More accessible than the TX-0, and no batch processing! Although it 
didn't seem big enough to do LISP, it had other marvelous capabilities, some 
cof which were objects of discussion of the Higham Institute. What particularly 
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intrigued Russell and his friends was the prospect of making up some kind of 
elaborate “display hack" on the PDP-1, using the CRT screen. After consid- 
erable midnight discourse, the three-man Higham Institute put itself on record 
as insisting thar the most effective demonstration of the computer's magic 
would be a visually striking game. 


There had been several attempts to do this kind of thing on the TX-0. One of 
them was a hack called Mouse in the Maze—the user first constructed a maze 
with the light pen, and a blip on the screen representing a mouse would ten- 
tively poke its way through the maze in search of another set of blips in the 
shape of cheese wedges. There was also a “VIP version” of the game, in which 
the mouse would seek martini glasses. After it got to the glass, it would seek 
another, until it ran out of energy, too drunk to continue, When you flicked 
the switches to run the mouse through the maze a second time, though, the 
mouse would “remember” the path to the glasses, and like an experienced 
barfly would unhesitatingly scurry toward the booze. That was as far as display 
hacks would go on the TX-0. 


But already on the PDP-1, which had a screen that was easier to program than 
the TX-0's, there had been some significant display hacks. The most admired 
effort was created by one of the twin gurus of artificial intelligence at MIT, 
Marvin Minsky (the other one was, of course, McCarthy). Minsky was more 
‘outgoing than his fellow Al guru, and more willing to get into the hacker mode 
of activity. He was a man with very big ideas about the future of computing — 
he really believed that one day machines would be able to think, and he would 
‘often create a big stir by publicly calling human brains “meat machin 
plying thar machines not made of meat would do as well some day. 
man with twinkling eyes behind thick glasses, a starkly bald head, and an 
‘omnipresent turtleneck sweater, Minsky would say this with his usual dry 
style, geared simultaneously to maximize provocation and to leave just a hint 
that it was all some cosmic goof—of course machines can't think, heh-heh. 
Marvin was the real thing; the PDP-1 hackers would often sit in on his con 
Intro to AL 6.544, because not only was Minsky a good theorctician, but he 
knew his stuff. By the early 1960s, Minsky was beginning to organize what 
would come to be the world’s first laboratory in artificial intelligence; and he 
knew that to do what he wanted, he would need programming geniuses as his 
foot soldiers—so he encouraged hackerism in any way he could. 


One of Minsky's contributions to the growing canon of interesting hacks was 
a display program on the PDP-1 called the Circle Algorithm. It was discovered 
bby mistake, actually—while trying to bum an instruction out of a short pro- 
gram to make straight lines into curves or spirals, Minsky inadvertently mis- 
took "Y" character fora “Y prime,” and instead of the display squiggling into 
inchoate spirals as expected, it drew a circle: an incredible discovery, which 
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was later found to have profound mathematical implications. Hacking further, 
Minsky used the Circle Algorithm as a stepping-off point for a more elaborate 
display in which three particles influenced each other and made fascinating, 
patterns on the screen, self-generating roses with varying numbers of 
"The forces particles exerted on others were totally outlandish,” Bob 
Wagner later recalled, "You were simulating a violation of natural law!" Min- 
sky called the hack a "Tri-Pos: Three-Position Display" program, but the hack- 
ers affectionately renamed it the Minskytron. 


Slug Russell was inspired by this. At the Higham Institute sessions some 
months back, he and his friends had discussed the criteria for the ultimate 
display hack. Since they had been fans of trashy science fiction, particularly 
the space opera novels of E.E. "Doc" Smith, they somehow decided that the 
PDP-1 would be a perfect machine to make a combination grade-B movie and 
$120,000 toy. A game in which two people could face each other in an outer- 
spaceshowdown. A Higham Institute Study Group on Space Warfare was duly 
organized, and its conclusion strongly implied that Slug Russell should be the 
author of this historic hack. 


But months later, Russell hadn't even started. He would watch the Minskytron 
make pattems, he'd flip switches to see new pattems develop, and every so 
often he'd flip more switches when the program got wedged into inactivity 

He was fascinated, but thought the hack too abstract and mathematical. "This 
demo is a crock,” he finally decided—only thirty-two or so instructions, and 
it didn’t really do anything 


Slug Russell knew that his war-in-ourer-space game would do something. In 
its own kitschy, sci-fi terms, it would be absorbing in a way no previous hack 
had ever been. The thing that got Slug into computers in the first place was 
the feeling of power you got from running the damn things. You can tell the 
computer what to do, and it fights with you, but it finally does what you tell 
it to. Of course it will reflect your own stupidity, and often what you tell it to 
do will result in sc hing distasteful. But eventually, after tortures and trib- 
ulations, it will do exactly what you want. The feeling you get then is unlike. 
any other feeling in the world. It can make you a junkie, It made Slug Russell 
a junkie, and he could see that it had done the same thing to the hackers who 
haunted the Kluge Room until dawn. lt was that feeling that did it, and Shug 
Russell guessed the feeling was power. 


Slug got sort of a similar, though less intense, feeling from Doc Smith's novels. 
He let his imagination construct the thrill of roaring across space in a white 
rocket ship . . . and wondered if that same excitement could be captured while 
sitting behind the console of the PDP-1. That would be the Spacewar he 
dreamed about. Once again he vowed to do it. 
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Later. 


Slug was not as driven as some of the other hackers. Sometimes he needed a 
push. After he made the mistake of opening up his big mouth about this pro- 
gram he was going to write, the PDP-1 hackers, always eager to see another 
hack added to the growing pile of paper tapes in the drawer, urged him to do 
it, After mumbling excuses for a while, he said he would, but he'd first have 
to figure out how to write the elaborate sine-cosine routines necessary to plot 
the ships’ motion, 


Kotok knew that hurdle could be easily solved. Kotok at that point had been 
getting fairly cozy with the people at DEC, several miles away at Maynard. 
was informal, as computer manufacturers went, and did not regard MIT 
hackers as the grungy, frivolous computer-joyriders that IBM might have taken 
them for. For instance, one day when a piece of equipment was broken, Korok 
called up Maynard and told DEC about it; they said, “Come up and get a 
replacement.” By the time Kotok got up there, it was well after 5 P.M. and the 
place was closed. But the night watchman let him go in, find the desk of the 
‘engineer he'd been talking to, and root through the desk until he found the 
part. Informal, the way hackers like it. So it was no problem for Kotok to go. 
up to Maynard one day, where he was positive someone would have a routine 
for sine and cosine that would run on the PDP-1 enough, someone had 
it, and since information was free, Kotok took it back to Building 26. 


“Here you are, Russell,” Kotok said, paper tapes in hand. "Now what's your 
excuse?" 


‘At that point, Russell had no excuse. So he spent his off-hours writing this 
fantasy PDP-1 game, the likes of which no one had seen before. Soon he was 
spending his “on” hours working on the game. He began in early December, 
and when Christmas came, he was still hacking. When the calendar wrapped 
around to 1962, he was still hacking. By that time, Russell could produce a 
dot on the screen that you could manipulate: by flicking some of the tiny toggle 
switches on the control panel, you could make the dots accelerate and change. 
direction. 


He then set about making the shapes of the two rocket ships: both were classic 
cartoon rockets, pointed at the top and blessed with aset of fins at the bottom, 
To distinguish them from each other, he made one chubby and cigar-shaped, 
with a bulge in the middle, while the second he shaped like a thin tube. Russell 
used the sine and cosine routines to figure out how to move those shapes in 
different directions. Then he wrote a subroutine to shoot a “torpedo” (a dot) 
from the rocket nose with switch on the computer. The computer would 
scan the position of the torpedo and the enemy ship; if both occupied the same 
area, the program would call up a subroutine that replaced the unhappy ship 
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with a random splatter of dots representing an explosion. (That process was 
called "collision detection.") 


All of this was actually a significant conceptual step toward more sophisticated 
“real-time” programming, where what happens on a computer matches the 
frame of reference in which human beings are actually working. In another. 
sense, Russell was emulating the online, interactive debugging style that the 
hackers were championing—the freedom to see what instruction your pro- 
gram stopped dead on, and to use switches or the Flexowriter to jimmy in a 
different instruction, all while the program was running along with the DDT 
debugger. The game Spacewar, a computer program itself, helped show how 
all games—and maybe everything else—worked like computer programs. 
When you went a bit astray, you modified your parameters and fixed it. You 
put in new instructions, The same principle applied to target shooting, chess 
strategy, and MIT course work. Computer programming was not merely a 
technical pursuit, but an approach to the problems of living 


Inthe later stages of programming, Saunders helped Slug Russell out, and they 
hacked a few intensesix-to-cight-hour sessions, Sometime in February, Russell 
unveiled the basic game. There were the two ships, each with thirty-one tor- 
pedoes. There were a few random dots on the screen representing stars in this 
celestial battlefield. You could maneuver the ships by flicking four switches 
on the console of the PDP-1, representing clockwise tum, counterclockwise 
lerate, and fire torpedo. 


cll knew that by showing a rough version of the game, and dropping 
a paper tape with the program into the box with the PDP-1 system programs, 
he was welcoming unsolicited improvements. Spacewar was no ordinary com- 
puter simulation—you could actually be a rocket-ship pilot. It was Doc Smith 
come to life. But the same power that Russell had drawn on to make his pro- 
gram—the power that the PDP-1 lent a programmer to create his own little 
tuniverse—was also available to other hackers, who naturally felt free to im- 
prove Slug Russell’s universe. They did so instantly. 


‘The nature of the improvements might be summed up by the general hacker 
reaction to the original routine Slug Russell used for his torpedoes. Knowing 
that military weapons in real life aren't always perfect, Russell figured that he'd 
make the torpedoes realistic. Instead of having them go in a straight line until 
they ran out of steam and exploded, he put in some random variations in the 
direction and velocity. Instead of appreciating this verisimilitude, the hackers 
denounced it. They loved smooth-running systems and reliable tools, so the 
fact that they would be stuck with something that didn’t work right drove them 
crazy. Russell later figured out that "weapons or tools that aren't very trust- 
worthy are held in very low esteem— people really like to be able to trust their 
tools and weapons. That was very clear in that case.” 
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But of course that could be easily fixed. The advantage that a world created 
by a computer program had over the real world was that you could fix a dire 
problem like faulty torpedoes just by changing a few instructions, That was 
why so many people found it easy ro lose themselves in hackerism in the first 
place! So the torpedoes were fixed, and people spent hours in outer-space 
dueling. And even more hours trying to make the Spacewar world a better one. 


Peter Samson, for instance, loved the idea of Spacewar, but could not abide 
the randomly generated dots that passed themselves off as the sky. Real space 
had stars in specific places. “We'll have the real thing,” Samson vowed. He 
obtained a thick atlas of the universe, and set about entering data into a routine 
he wrote that would generate the actual constellations visible to someone 
standing on the equator on a clear night. Allstars down to the fifth magnitude 
were represented; Samson duplicated their relative brightness by controlling, 
how often the computer lit the dot on the screen which represented the star. 
He also rigged the program so that, as the game progressed, the sky would 
majestically seroll—at any one time the screen exposed forty-five percent of 
the sky. Besides adding verisimilitude, this "Expensive Planetarium" program. 
also gave rocket fighters a mappable background from which to gauge posi- 
tion, The game could truly be called, as Samson said, Shootout-at-El-Cassio 
peia. 

Another programmer, named Dan Edwards, was dissatisfied with the unanch- 
ored movement of the two dueling ships. It made the game merely a test of 
motor skills. He figured that adding a gravity factor would give the game a 
strategic component. So he programmed a central star—a sun—in the middle 
‘of the screen; you could use the sun's gravitational pull to give you speed as 
you circled it, bur if you weren't careful and got too close, you'd be drawn into 
the sun, which was certain death, 


Before all the strategic implications of this variation could be employed, Shag 
Garetz, one of the Higham Institute trio, contributed a wild-card type of fea- 
ture. He had read in Doc Smith's novels how space hot-rodders could suck 
themselves out of one galaxy and into another by virtue of a "hyperapatial 
tube,” which would throw you into “that highly enigmatic Nth space.” So he 
added a “hyperspace” capability to the game, allowing a player to avoid a dire 
situation by pushing a panic button that would zip him to this hyperspace. 
You were allowed to go into hyperspace three times in the course of a game; 
the drawback was that you never knew where you might come out. Sometimes 
you'd reappear right next to the sun, just in time to see your ship hopelessly 
pulled to an untimely demise on the sun's surface. In tribute to Marvin Min- 
sky's original hack, Garetz programmed the hyperspace feature so that a ship 
entering hyperspace would leave a "warp-induced photonic stress emission 
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signature"—a leftover smear of light in a shape that often formed in the after- 
math of a Minskytron display. 


‘The variations were endless. By switching a few parameters you could tum the 
game into “hydraulic spacewar,” in which torpedoes flow out in ejaculatory 
streams instead of one by one. Or, as the night grew later and people became 
locked in aterstellar mode, someone might shout, “Let's tum on the Winds 
of Space!" and someone would hack up a warping factor, which would force 
playersto make adjustments every time they moved. Though any improvement 
a hacker wished to make would be welcome, it was extremely bad form to 
make some weird change in the game unannounced. The effective social pres- 
sures that enforced the Hacker Ethic—which urged hands-on for improve- 
ment, not damage—prevented any instance of that kind of mischief. Anyway, 
the hackers were already engaged in à mind-boggling tweak of the system— 
they were using an expensive computer to play the world’s most glorified 
game! 

Spacewar was played a hell of alot. For some, it was addictive. Though no one 
could officially sign up the PDP-1 for a Spacewar session, the machine's every 
free moment that spring seemed to have some version of the game running. 
Bortles of Coke in hand (and sometimes with money on the line), the hackers 
would run marathon toumaments. Russell eventually wrote a subroutine that 
would keep score, displaying in octal (everyone could sight-read that base- 
ight number system by then) the total of games won. For a while, the main 
drawback seemed to be that working the switches on the console of the PDP-1 
was unicomfortable—everybody was getting sore elbows from keeping their 
amis at that particular angle. So one day Kotok and Saunders went over to the 
TMRC clubroom and found parts for what would become the first computer 
joysticks. Constructed totally with parts lying around the clubroom and 
thrown together in an hour of inspired construction, the control boxes were 
made of wood, with Masonite tops. They had switches for rotation and thrust, 
as well as a button for hyperspace. All controls were, of course, silent, so that 
you could surreptitiously circle around your opponent or duck into Nth space, 
should you care to. 


While some hackers lost interest in Spacewar once the fury of the programming 
phase had died down, others developed a killer instinct for devising strategies 
to mow down opponents. Most games were won and lost in the first few sec- 
‘onds. Wagner became adept at the "lic in wait" strategy, in which you stayed 
silent while gravity whipped you around the sun, then straightened out and 
began blasting torps at your opponent. Then there was a variation called 
the "CBS Opening,” where you angled to shoot and then whipped around the 
star: the strategy gor its name because when both Spacewar gladiators tried it, 
they would leave a pattem on the screen that bore a remarkable resemblance 
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to the CBS eye. Saunders, who took his Spacewar seriously, used a modified 
CBS strategy to maintain dominance through the toumaments—there was a 
time when he couldn't be beaten. However, after twenty minutes of protecting 
your place in the king-of-the-hill-structured contest, even a master Spacewar- 
rior would get a bit blurry-eyed and slower on the draw, and most everybody 
got a chance to play Spacewar more than was probably sensible. Peter Samson, 
second only to Saunders in Spacewarring, realized this one night when he went 
hometo Lowell. As hestepped out of the train, he stared upward into the crisp, 
clear sky. A meteor flew overhead. Where's the spaceship? Samson thought as 
he instantly swiveled back and grabbed the air for a control box that wasn't 
there. 


In May 1962, at the annual MIT Open House, the hackers fed the paper tape 
with twenty-seven pages worth of PDP-1 assembly-language code into the 
machine, set up an extra display screen—actually a giant oscilloscope—and 
ran Spacewar all day to a public that drifted in and could not believe what they 
saw, Thesight of it—a science-fiction game written by students and controlled 
by a computer—was so much on the verge of fantasy that no one dared predict 
that an entire genre of entertainment would eventually be spawned from it 


Ie wasn’t until years later, when Slug Russell was at Stanford University, that 
he realized that the game was an ing but a hacker aberration. After working 
late one night, Russell and some friends went to a local bar that had some 
pinball machines. They played until closing time; then, instead of going home, 
Russell and his coworkers went back to their computer, and the first thing his 
friends did was run Spacewar. Suddenly it struck Russell: “These people just 
stopped playing a pinball machine and went to play Spacewar—by gosh, it is 
a pinball machine." The most advanced, imaginative, expensive pinball ma- 
chine the world had seen. 


Like the hackers’ assemblers and the music program, Spacewar was not sold 

Like any other program, it was placed in the drawer for anyone to access, look 
at, and rewrite as they saw fit. The group effort that stage by stage had im- 
proved the program could have stood for an argument for the Hacker Ethic: 
an urge to get inside the workings of the thing and make it better had led to 
measurable improvement. And of course it was all a huge amount of fun. It 
was no wonder that other PDP-1 owners began to hear about it, and the paper 
tapes holding Spacewar were freely distributed. At one point the thought 
crossed Slug Russell's mind that maybe someone should be making money 
from this, but by then there were already dozens of copies circulating. DEC 
was delighted to get a copy, and the engineers there used it as a final diagnostic 
program on PDP-1s before they rolled them out the door. Then, without wip- 
ing the computer memory clean, they'd shut the machine off. The DEC sales 
force knew this, and often, when machines were delivered to new customers, 
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the salesman would turn on the power, check to make sure no smoke was 
pouring out the back, and hit the "VY" location where Spacewar resided, And 
ifthe machine had been carefully packed and shipped, the heavy star would 
bein the center, and the cigar-shaped rocker and thetube-shaped rocket would 
be ready for cosmic battle. A maiden flight for a magic machine. 


Spacewar, as it tumed ont, was the lasting legacy of the pioneers of MIT hack- 
ing, Inthenext couple of years many of the TX-0 and PDP-1 joyriders departed 
the Institute, Saunders would take a job in industry at Santa Monica (where 
he would later write a Spacewar for the PDP-7 he used at work). Bob Wagner 
went off to the Rand Corporation. Peter Deutsch went to Berkeley, to begin 
his freshman year of college. Kotok took a part-time job that developed into 
an importam designing position at DEC (though he managed to hang around 
TMRC and the PDP-1 for years afterward). In a development that was to have 
considerable impact on spreading MIT-style hackerism outside of Cambridge, 
John McCarthy left the Institute to begin a new artificial intelligence lab on 
The West Coast, at Stanford University. Slug Russell, ever McCarthy's LISP- 
writing coolie, tagged along, 


But new faces and some heightened activity in the field of computing were to 
insure that the hacker culture at MIT would not only continue, but thrive and 
develop more than ever. The new faces belonged to breathtakingly daring, 
hackers destined for word-of-mouth, living-legend fame. But the develop- 
ments that would allow these people to take their place in living the hacker 
dream were already under way, initiated by people whose names would be- 
come known by more conventional means: scholarly papers, academic awards, 
nd, in some cases, notoriety in the scientific community 


"These people were the planners. Among them were scientists who occasionally 
engaged in hacking Jack Dennis, McCarthy, Minsky—bur who were ulti- 
nately more absorbed by the goals of computing than addicted to the com- 
puting process, They saw computers as a means to a better life for the human 
race, but did not necessarily think that working on a computer would be the 
key element in making that life better 


Some of the planners envisioned a day when artificially intelligent computers 
would relieve man's mental burdens, much as industrial machinery had al- 
ready partially lifted his physical yoke. McCarthy and Minsky were the van- 
guard of this school of thought, and both had participated in a 1956 Dart- 
mouth conference that established a foundation for research in this field. Mc- 
Carthy's work in the higher-level language LISP was directed toward this end, 
and was sufficiently intriguing to rouse hackers like Slug Russell, Peter 
Deutsch, Peter Samson, and others into working with LISP. Minsky seemed 
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interested in artificial intelligence with a more theoretical basis: a gleeful, bald- 
headed Johnny Appleseed in the field, he would spread his seeds, cach one a 
thought capable of blooming into veritable apple tree of useful Al techniques 
and projects. 


The planners were also extremely concemed about getting the power of com- 
puters into the hands of more researchers, scientists, statisticians, and stu- 
dents. Some planners worked on making computers easier to use; John Ke- 
meny of Dartmouth showed how this could be done by writing an easier-to- 
use computer language called BASIC. Programs written in BASIC ran much 
slower than assembly language and took up more memory space, but did not 
require the almost monastic commitment that machine language demanded. 
MIT planners concentrated on extending actual computer access to more peo- 
ple. There were all sorts of justifications for this, not the least being the pro- 
jected scale of economy—one that was glaringly preferable to the then current 
system, in which even seconds of computer time were valuable commodities 
(though you would not know it around the Spacewar-playing PDP-1. If more 
people used computers, more expert programmers and theoreticians would 
emerge, and the science of computing—yes, these aggressive planners were 
calling it a science—could only benefit by that new talent, But there was 
something else involved in this. It was something any hacker could understand 
—the belief that computing, in and of itself, was positive. John McCarthy 
illustrated that belief when he said that the natural state of man was to be 
online to a computer all the time. "What the user wants is a computer that he 
can have continuously at his beck and call for long periods of time.” 


"The man of the future. Hands on a keyboard, eyes on a CRT, in touch with 
the body of information and thought that the world had been storing since 
history began. It would all be accessible to Computational Man. 


None of this would occur with the batch-processed IBM 704. Nor would it 
‘occur with the TX-0 and PDP-1, with their weekly log sheets completely filled 
in within hours of being posted on the wall. No, in order to do this, you'd have 
to have several people use the computer at once. (The thought of cach person 
having his or her own computer was something only a hacker would think 
worthwhile.) This multiuser concept was called time sharing, and in 1960 the 
heaviest of the MIT planners began the Long-Range Computer Study Group. 
Among the members were people who had watched the rise of the MIT hacker 
with amusement and assent, people like Jack Dennis, Marvin Minsky, and 
Uncle John McCarthy. They knew how important it was for people to actually 
get their hands on those things. To them, it was not a question of whether to 
time-share or not, it was a question of how to do it. 


Computer manufacturers, particularly IBM, were not enthusiastic. It was clear 
that MIT would have to go about it pretty much on its own. (The research firm. 
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of Bolt Beranek and Newman was also working on time sharing.) Eventually 
two projects began at MIT: one was Jack Dennis’ largely solo effort to write a 
time-sharing system for the PDP-1. The other was undertaken by a professor 
named F.J. Corbaró, who would seek some help from the reluctant goliath, 
IBM, to write a system for the 7090. 


The Department of Defense, especially through its Advanced Research 
Projects Agency (ARPA), had been supporting computers since the war, mind- 
ful of their eventual applications toward military use. So by the early sixties, 
MIT had obtained a long-range grant for its time-sharing project, which would 
be named Project MAC (the initials stood for two things: Multiple Access 
Computing, and Machine Aided Cognition), Uncle Sam would cough up three 
million dollars a year. Dennis would be in charge. Marvin Minsky would also. 
be a large presence, particularly in using the one-third share of the money that 
would go not for time-sharing development, but for the still ephemeral field 
of artificial intelligence. Minsky was delighted, since the million dollars was 
ten times his previous budget for Al, and he realized that a good part of the 
remaining two thirds would see its way into Al activities as well. It was a chance 
to set up an ideal facility, where people could plan for the realization of the 
hacker dream with sophisticated machines, shielded from the bureaucratic 
lunacy of the outside world. Meanwhile, the hacker dream would be lived day- 
by-day by devoted students of the machi 


"The planners knew that they'd need special people to staff this lab. Marvin 
Minsky and Jack Dennis knew thar the enthusiasm of brilliant hackers was 
essential to bring about their Big Ideas. As Minsky later said of his ab: "ln this 
environment there were several things going on. There were the most abstract 
theories of artificial intelligence that people were working on and some of [the 
hackers] were concemed with those, most weren't. But there was the question 
‘of how do you make the programs that do these things and how do you get 
them to work.” 


Minsky was quite happy to resolve that question by leaving it to the hackers, 
the people to whom "computers were the most interesting thing in the world.” 
The kind of people who, for a lark, would hack up something even wilder than 
Spacewar and then, instead of playing it all night (as sometimes was happening 
in the Kluge Room), would hack some more. Instead of space simulations, the 
hackers who did the seut work at Project MAC would be tackling larger sys- 
tems—robotic arms, vision projects, mathematical conundrums, and labyrin- 
thine time-sharing systems that boggled the imagination. Fortunately, the 
classes that entered MIT in the early sixties were to provide some of the most 
devoted and brilliant hackers who ever sat at a console. And none of them so 
fully fit the title "hacker" as Richard Greenblatt 
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CHAPTER 4 
Greenblatt and Gosper 


Ricky Greenblatt was a hacker waiting to happen. Years later, when he was 
known throughout the nation’s computer centers as the archetypal hacker, 
when the tales of his single-minded concentration were almost as prolific as 
the millions of lines of assembly-language code he'd hacked, someone would 
ask him how it all starved, He'd twist back in his chair, looking not as rumpled 
as he did back as an undergraduate, when he was cherub-faced and dark-haired 
and painfully awkward of speech; the question, he figured, came down to 
whether hackers were bom or made, and out came one of the notorious non 
sequirurs which came to be known as Blatt-isms: “If hackers are bom, thet 
they're going to get made, and if they're made into it, they were bom." 


But Greenblatt would admit that he was a bom hacker. 


Not that his first encounter with the PDP-1 had changed his life, He was in- 
terested, all right. It had been freshman rush week at MIT, and Ricky Green- 
blatt had some time on his hands before tackling his courses, ready for aca- 
demic glory. He visited the places that interested him most: the campus radio 
station WTBS (MIT's was perhaps the only college radio station in the country 
with a surfeit of student audio engineers and a shortage of disc jockeys), the 
Tech Model Railroad Club, and the Kluge Room in Building 26, which held 
the PDP-1 


Some hackers were play 


Spacewar. 


1t was the general rule to play the game with all the room lights tumed off, so 
the people crowded around the console would have their faces eerily illumi- 
nated by this display of spaceships and heavy stars. Rapt faces lit by the glow 
of the computer. Ricky Greenblatt was impressed. He watched the cosmic 
lashes for a while, then went next door to look over the TX-0, with its racks 
of tubes and transistors, its fancy power supplies, its lights and switches. His 
high school math club back in Columbia, Missouri, had visited the state un 

versity’s batch-processed computer, and he'd seen a giant card-sorting ma- 


E] 


chine at a local insurance company. But nothing like this. Still, despite being 
impressed with the radio station, the Model Railroad Club, and especially the 
computers, he set about making dean's lit 


This scholastic virtue could not last. Greenblatt, even more than your normal 
MIT student, was a willing conscript of the Hands-On Imperative. His life had 
been changed irrevocably the day in 1954 that his father, visiting the son he 
hadn't lived with since an early divorce, took him to the Memorial Student 
Union at the University of Missouri, not far from Ricky's house in Columbia. 
Ricky Greenblatt took to the place immediately. It wasn't merely because of 
the comfortable lounge, the television set, the soft-drink bar , . . It was because 
of the students, who were more of an intellectual match for nine-year-old Ricky 
Greenblatt than were his classmates. He would go there to play chess, and he 
usually had no problem beating the college students. He was a very good chess 
player. 


One of his chess victims was a UM engineering student on the GI bill, His 
name was Lester, and Lester's gift to this nine-year-old prodigy was a hands- 
‘on introduction to the world of electronics. A world where there were no am- 
biguities. Logic prevailed. You had a degree of control over things. You could 
build things according to your own plan. Toa nine-year-old whose intelligence 
might have made him uncomfortable with his chronological peers, a child 
affected by a marital split which was typical of a world of human relations 
beyond his control, electronics was the perfect escape. 


Lester and Ricky worked on ham radio projects. They tore apart old television 
seis. Before finishing college, Lester introduced Ricky to a Mr. Houghton, who 
ran a local radio shop, and that became a second home to the youngster 
through high school. With a high school friend, Greenblatt built a gamut of 
hairy projects. Amplifiers, modulators, all sorts of evil looking vacuum tube 
contraptions. An oscilloscope. Ham radios. A television camera. A television 
camera! It seemed like a good idea, so they built it. And of course when it came. 
time to choose a college, Richard Greenblatt picked MIT. He entered in the 
fall of 1962. 


‘The course work was rigid during his first term, but Greenblatt was handling, 
it without much problem. He had developed a relationship with a few campus 
computers. He had gotten lucky, landing the elective course called EE 641— 
Introduction to Computer Programming—and he would often go down to the 
punch-card machines at EAM to make programs for the Hulking Giant 
7090. Also, his roommate, Mike Beeler, had been taking a course in something 
called Nomography. The students taking the class had hands-on access to an 
IBM 1620—set in yet another enclave of those misguided priests whose minds 
had been clouded with the ignorant fog that came from the IBM sales force. 
Greenblatt would often accompany Beeler to the 1620, where you would 


52 | Chapter d: Greenblatt and Gosper 


punch up your card deck, and stand in line. When yourtum came, you'd dump 
your cards in the reader and get an instant printout from a plotter-printer. “It 
was sort of a fun, evening thing to do,” Beeler would later recall. "We'd do it 
the way others might watch a sports game, or go out and have a beer." It was 
limited but gratifying, It made Greenblatt want more. 


Around Christmas time, he finally felt comfortable enough to hang out at the 
Model Railroad Club. There, around such people as Peter Samson, it was nat- 
ural to fall into hacker mode. (Computers had various states called "modes, 
and hackers often used that phrase to describe conditions in real life.) Samson 
had been working on a big timetable program forthe TMRC operating sessions 
on the giant layout; because of the number crunching required, Samson had 
done it in FORTRAN on the 7090. Greenblatt decided to write the first FOR- 
TRAN for the PDP-1. Just why he decided to do this is something he could 
never explain, and chances are no one asked. It was common, if you wanted 
to do a task on a machine and the machine didn't have the software to do it, 
to write the proper software so you could do it. This was an impulse that 
Greenblatt would later elevate to an art form. 


He did it, too. Wrote a program that would enable you to write in FORTRAN, 
taking what you wrote and compiling the code into machine language, as well 
as transforming the computer's machine language responses back into FOR- 
TRAN. Greenblatt did his FORTRAN compiler largely in his room, since he 
had trouble getting enough access to the PDP-1 to work online. Besides that, 
he got involved in working on a new system of relays undemeath the layout 
at TMRC. It seems that the plaster in the room (which was always pretty 
grungy anyway, because custodial people were officially barred entry) kept 
falling, and some of it would get on the contacts of the system that Jack Dennis. 
had masterminded in the mid-fifties. Also, there was something new called a 
wire-spring relay which looked better than the old kind. So Greenblatt spent 
a good deal of time that spring doing that. Along with PDP-1 hacking. 


Iis funny how things happen. You begin working conscientiously asastudent, 
you make the dean’s list, and then you discover something that puts classes 
into their proper perspective: they are totally irrelevant to the matter at hand. 
The matter at hand was hacking, and it seemed obvious—at least, so obvious 
that no one around TMRC or the PDP-1 seemed to think it even a useful topic 
of discourse—that hacking was a pursuit so satisfying that you could make a 
life of it. While a computer is very complex, it is not nearly as complex as the 
various comings and goings and interrelationships of the human zoo; but, 
unlike formal or informal study of the social sciences, hacking gave you not 
only an understanding of the system, but an addictive control as wel, along, 
with the illusion that total control was just a few features away. Naturally, you 
go about building those aspects of the system that seem most necessary to 
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work within the system in the proper way. Just as naturally, working in this 
improved system lets you know of more things that need to be done. Then 
someone like Marvin Minsky might happen along and say, “Here is a robot 
arm. Lam leaving this robot arm by the machine.” Immediately, nothing in the 


world is as essential as making the proper interface between the machine and 
the robot arm, and putting the robot arm under your control, and figuring a 
way to create a system where the robot arm knows what the hell it is doing. 
Then you can see your offspring come to life. How can something as contrived 


as an engineering class compare to that? Chances are that your engineering, 
professor has never done anything half as interesting as the problems you are 
solving every day on the PDP-1. Who's right? 


By Greenblatr's sophomore year, the computer scene around the PDP-1 was 
changing considerably. Though a few more of the original TX-0 hackers had 
departed, there was new talent arriving, and the new, ambitious setup, funded 
by the benevolent Department of Defense, nicely accommodated their hack- 
ing, A second PDP-1 had arrived; its home was the new, nine-story rectangular 
building on Main Street—a building of mind-numibing dullness, with no pro- 
tuberances, and sill-less windows that looked painted onto its off-white sur- 
lace. The building was called Tech Square, and among the MIT and corporate 
clients moving in was Project MAC. The ninth floor of this building, where 
the computers were, would be home to a generation of hackers, and none 
would spend as much time there as Greenblatt 


Greenblatt was getting paid (sub-minimum wages) for hacking as a student 
employee, as were several hackers who worked on the system or were starting 
to develop some of the large programs that would do artificial intelligence. 
‘They started to notice that this awkwardly polite sophomore was a potential 
PDP-1 superstar. 


Hewas tuming out an incredible amount of code, hacking as much as he could, 
or sitting with a stack of printouts, marking them up. He'd shuttle between 
the PDP-1 and TMRC, with his head fantastically wired with the structures of 
the program he was working on, or the system of relays he'd hacked under the 
TMRC layout. To hold that concentration for a long period of time, he lived, 
as did several of his peers, the thiry-hour day. It was conducive to intense 
hacking, since you had an extended block of waking hours to get going on a 
program, and, once you were really rolling, little annoyances like sleep need 
not bother you. The idea was to bum away for thirty hours, reach total ex- 
haustion, then go home and collapse for twelve hours. An altemative would 
be to collapse right there in the lab. A minor drawback of this sort of schedule 
was that it put you at odds with the routines which everyone else in the world 
‘used to do things like keep appointments, eat, and go to classes. Hackers could 
accommodate this—one would commonly ask questions like, “What phase is 
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Greenblatt in?" and someone who had seen him recently would say, "I think 
he's in a night phase now, and should be in around nine or so.” Professors did 
not adjust to those phases so easily, and Greenblatt "zorched" his classes. 


He was placed on academic probation, and his mother came to Massachusetts 
to confer with the dean. There was some explaining to do. “His mom was 
concerned," his roommate Beeler would later say. "Her idea was that he was 
here to get a degree. But the things he was doing on the computer were com- 
pletely state-of-the-art—no one was doing them yet. He saw additional things 
to be done. It was very difficult to get excited about classes.” To Greenblatt, 
it wasn't really important that he was in danger of flunking out of college. 
Hacking was paramount: it was what he did best and what made him happiest 


His worst moment came when he was so “out of phase” that he slept past a 
final exam. It only hastened his exit from the student body of MIT. Flunking 
out probably wouldn't have made any difference at all in his life had it not 
been for a rule that you couldn't be a student employee when you were an 
exiled student, So Greenblatt went looking for work, fully intending to get a 
daytime programming job that would allow him to spend his nights at the 
place he wanted to spend his time—the ninth floor at Tech Square. Hacking. 
And that is exactly what he did. 


"There was an equally impressive hacker who had mastered the PDP-1 in a 
different manner. More verbal than Greenblatt, he was better able o articulate 
his vision of how the computer had changed his life, and how it might change 
all our lives. This student was named Bill Gosper. He had begun MIT a year 
before Greenblatt, but had been somewhat slower at becor a habitué of 
the PDP-1. Gosper was thin, with bird-like features covered by thick spectacles 
and an unruly head of kinky brown hair. But even a brief meeting with Gosper 
was enough to convince you that here was someone whose brilliance put things 
like physical appearance into their properly trivial perspective. He was a math 
genius. It was actually the idea of hacking the world of mathematics, rather 
than hacking systems, that attracted Gosper to the computer, and he was to 
serve as a long-time foil to Greenblatt and the other systems-oriented people 
in the society of brilliant foot soldiers now forming around brand-new Project 
MAC. 


Gosper was from Pennsauken, New Jersey, across the river from Philadelphia, 
and his pre-MIT experience with computers, like Greenblatt’, was limited to 
watching Hulking Giants operate from behind a pane of glass. He could vividly 
recall seeing the Univac at Philadelphia's Franklin Institute chum out pictures 
of Benjamin Franklin on its line printer. Gosper had no idea what was going 
‘on, but it looked like great fun. 
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He tasted that fun himself for the first time in his second MIT semester. He'd 
taken a course from Uncle John McCarthy—open only to freshmen who'd 
gotten disgustingly high grade point averages the previous term. The course 
began with FORTRAN, went on ro IBM machine language, and wound up on 
the PDP-1. The problems were nontrivial, things like tracing rays through op- 
tical systems with the 709, or working routines with a new floating-point in- 
terpreter for the PDP-1 


"The challenge of programming appealed to Gosper. Especially on the PDP-1, 
which, after the torture of IBM batch processing could work on you like an 
intoxicating elixir. Or having sex for the first time. Years later, Gosper still 
spoke with excitement of “the rush of having this live keyboard under you and 
having this machine respond in milliseconds to what you were doing... ." 


Still, Gosper was timid about continuing on the PDP-1 after the course was 
over. He was involved with the math department, where people kept telling 
him that he would be wise to stay away from computers—they would tum 
him into a clerk. The unofficial slogan of the math department, Gosper found, 
was "There's no such thing as Computer Science—it's witchcraft!” Well then, 
Gosper would be a witch! He signed up for Minsky’s course in artificial intel- 
ligence. The work was again on the PDP-1, and this time Gosper got drawn 
into hacking itself. Somewhere in that term, he wrote a program to plot func- 
tions on the screen, his first real project, and one of the subroutines contained 
a program bum so elegant that he dared show it to Alan Kotok. Korok by then 
had attained, thought Gosper, “godlike status,” not only from his exploits on 
the PDP-1 and TMRC, but from the well-known fact that his work at DE 
included a prime role in the design of a new computer, a much-enhanced ver- 
sion of the PDP-1. Gosper was rapturous when Kotok not only looked over 
his hack, but thought it clever enough to show to someone else. Kotok actually 
thought l'd done something neat! Gosper hunkered down for more hacking, 


His big project in that course was an attempt to "solve" the game Peg Soli 
taire (or HI-Q), where you have a board in the shape of a plus sign with thirty- 
three holes in it. Every hole but one is filled by a peg: you jump pegs over each 
other, removing the ones you jump over. The idea is to finish with one peg in 
the center. When Gosper and two classmates proposed to Minsky that they 
solve the problem on the PDP-1, Minsky doubted they could do it, but wel- 
comed the try. Gosper and his friends not only solved it —" We demolished 
it,” he'd later say. They hacked a program that would enable the PDP-1 to 
solve the game in an hour and a half. 


Gosper admired the way the computer solved HI-Q because its approach was 
“counterintuitive.” He had a profound respect for programs which used tech- 
niques that on the surface seemed improbable, bur in fact took advantage of 
the situation’s deep mathematical truth. The counterintuitive solution sprang 
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from understanding the magical connections between things in the vast man- 
dala of numerical relationships on which hacking ultimately was based. Dis- 
covering those relationships—making new mathematics on the computer— 
was to be Gosper’s quest; and as he began hanging out more around the PDP-1 
and TMRC, he made himself indispensable as the chief “math hacker"—not 
so much interested in systems programs, but able to come up with astound- 
ingly clear (nonintuitive!) algorithms which might help asystems hacker knock 
a few instructions off a subroutine, or crack a mental logjam on getting a pro- 
gram running, 


Gosper and Greenblatt represented two kinds of hacking around TMRC and 
the PDP-1: Greenblatt focused on pragmatic systems building, and Gosper on 
mathematical exploration. Each respected the other's forte, and both would 
participate in projects, often collaborative ones, that exploited their best abil- 
ities, More than that, both were major contributors to the still nascent culture 
that was beginning to flower in its fullest form on the ninth floor of Tech 
Square. For various reasons, it would be in this technological hothouse that 
the culture would grow most lushly, taking the Hacker Ethic to its extreme 


‘The aetion would shift among several scenes. The Kluge Room, with the PDP-1 
now operating with the time-sharing system, which Jack Dennis had worked 
for a year to write, was still an option for some late-night hacking, and espe- 
cially Spacewarring. But more and more, the true hackers would prefer the 
Project MAC computer. It stood among other machines on the harshly li 
sterilely furnished ninth floor of Tech Square, where one could escape from 
the humof the air conditioners running the various computers only by ducking 
into one of several tiny offices. Finally, there was TMRC, with its never-empty 
Coke machine and Saunders’ change box and the Tool Room next door, where 
people would sit at all hours of the night and argue what to an outsider would 
be balflingly arcane points, 


‘These arguments were the lifeblood of the hacker community. Sometimes 
people would literally scream at each other, insisting on a certain kind of cod- 
ing scheme for an assembler, or a specific type of interface, or a particular 
feature in a computer language. These differences would have hackers banging 
on the blackboard or throwing chalk across the room. It wasn't so much a 
battle of egos as it was an attempt to figure out what “The Right Thing” was. 
‘The term had special meaning to the hackers. The Right Thing implied that 
to any problem, whether a programming dilemma, a hardware interface mis- 
match, or a question of software architecture, a solution existed that was 
just... it The perfect algorithm. You'd have hacked right into the sweet spot, 
and anyone with half a brain would see that the straight line between two 
points had been drawn, and there was no sense trying to top it. “The Right 
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Thing," Gosper would later explain, "very specifically meant the unique, cor- 
rect, elegant solution ... he thing that satisfied all the constraints at the same 
time, which everyone seemed to believe existed for most problems." 


Gosper and Greenblatt both had strong opinions, but usually Greenblatt 
would tire of corrosive human interfacing, and wander away to actually im- 
plement something. Elegant or not. In his thinking, things had to be done. And 
ifno one else would be hacking them, he would. He would sit down with paper 
and pencil, or maybe at the console of the PDP-1, and scream out his code. 
Greenblatt’s programs were robust, meaning that their foundation was firm, 
with built-in error checks to prevent the whole thing from bombing as a result 
of a single mistake. By the time Greenblatt was through with a program, it was 
thoroughly debugged. Gosper though that Greenblatt loved finding and fixing, 
bugs more than anybody he'd ever met, and suspected he sometimes wrote 
buggy code just so he could fix it 


Gosper had a more public style of hacking, He liked to work with an audience, 
and often novice hackers would pull up a chair behind him at the console to 
watch him write his clever hacks, which were often loaded with terse little 
mathematical points of interest. He was at his best at display hacks, where an 
unusual algorithm would evoke a steadily unpredictable series of CRT pyro- 
technics. Gosper would act as tour guide as he progressed, sometimes em- 
phasizing that even typing mistakes could present an interesting numerical 
phenomenon. He maintained a continual fascination with the way a computer 
could spit back something unexpected, and he would treat the utterances of 
the machine with infinite respect. Sometimes the most seemingly random 
event could lure him off into a fascinating tangent on the implications of this 
quadratic surd or that transcendental function. Certain subroutine wizardry 
in à Gosper program would occasionally evolve into a scholarly memo, like 
the one that begins: 

On the theory that continued fractions are underused, probably because of their 

unfamiliarity, 1 offer the following propaganda session on the relative merits of 

continued fractions versus other numerical representations. 


‘The arguments in the Tool Room were no mere college bull sessions. Kotok 
would often be there, and it was at those sessions that significant decisions 
were made conceming the computer he was designing for DEC, the PDP-6. 
Even in its design stage, this PDP-6 was considered the absolute Right Thing 
around TMRC. Kotok would sometimes drive Gosper back to South Jersey for 
holiday breaks, talking as he drove about how this new computer would have 
sixteen independent registers. (A register, or accumulator, is a place within a 
computer where actual computation occurs. Sixteen of them would give a 
machine a heretofore unheard-of versatility.) Gosper would gasp. That'll be, 
he thought, the greatest computer in the history of the world! 
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When DEC actually built the PDP-6 and gave the first prototype to Project 
MAC, everyone could see that while the computer had all the necessary sops 
for commercial users, it was at heart a hacker's machine. Both Kotok and his 
boss, Gordon Bell, recalling their TX-0 days, used the PDP-6 to demolish the 
limitations that had bothered them on that machine. Also, Kotok had listened 
closely to the suggestions of TMRC people, notably Peter Samson, who took 
credit forthe sixteen registers, The instruction set had everything you needed, 
and the overall architecture was symmetrically sound. The sixteen registers 
could be accessed three different ways cach, and you could do it in combina- 
tions, to get a lot done by using a single instruction. The PDP-6 also used a 
“stack,” which allowed you to mix and match your subroutines, programs, 
and activities with ease, To hackers, the troduction of the PDP-6 and its 
achingly beautiful instruction set meant they had a powerful new vocabulary 
with which to express sentiments that previously could be conveyed only in 
the most awkward terms. 


Minsky set the hackers to work writing new systems software for the PDP-6, 
a beautiful sea-blue machine with three large cabinets, a more streamlined 
control panel than the One, rows of shiny cantilevered switches, and a winking 
matrix of lights. Soon they were into the psychology of this new machine as 
deeply as they had been on the PDP-1. But you could go further on the Six. 
One day in the Tool Room at TMRC the hackers were playing around with 
different ways to do decimal print routines, little programs to get the computer 
to print out in Arabic numbers. Someone got the idea of trying some of the 
flashy new instructions on the PDP-6, the ones that utilized the stack, Hardly 
anyone had integrated these new instructions into his code; but as the program 
got put on the blackboard using one instruction called Push-], to everyone's 
amazement the entire decimal print routine, which normally would be a page 
worth of code, came out only six instructions long. After that, everyone around 
TMRC agreed that Push-J had certainly been The Right Thing to put into the 
PDP-6. 


"The Tool Room discussions and arguments would often be carried over to 
dinner, and the cuisine of choice was almost always Chinese food. It was cheap, 
plentiful, and—best of all—available late at night. (A poor second choice was 
the nearby greasy spoon on Cambridge's Main Street, a maroon-paneled for- 
mer railroad car named the F&T Diner, but called by hackers “The Red 
Death.") On most Saturday evenings, or spontaneously on weeknights after 
10 P.M., a group of hackers would head out, sometimes in Greenblat's blue 
1954 Chevy convertible, to Boston’s Chinatown. 


Chinese food was a system, too, and the hacker curiosity was applied to that 
system as assiduously as to a new LISP compiler. Samson had been an aficio- 
nado from his first experience on a TMRC outing to Joy Fong's on Central 
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Square, and by the early sixties he had actually leamed enough Chinese char- 
acters to read menus and order obscure dishes. Gosper took to the cuisine with 
‘even greater vigor; he would prowl Chinatown looking for restaurants open 
after midnight, and one night he found a riny lile cellar place run by a small 
family. It was fairly dull food, but he noticed some Chinese people eating fan- 
tastic-looking dishes. So he figured he'd take Samson back there. 


They went back loaded with Chinese dictionaries, and demanded a Chinese 
menu. The chef, a Mr. Wong, reluctantly complied, and Gosper, Samson, and 
the others pored over the menu as if it were an instruction set for a new ma- 
chine. Samson supplied the translations, which were positively revelatory. 
What was called “Beef with Tomato” on the English menu had a literal mean- 
ing of Barbarian Eggplant Cowpork. “Wonton” had a Chinese equivalent of 
Cloud Gulp, There were unbelievable things to discover in this system! So after 
deciding the most interesting things to order ("Hibiscus Wing? Better order 
that, find out what that’s about”), they called over Mr. Wong, and he jabbered 
frantically in Chinese disapproval of their selections. It turned out he was re- 
luciant to serve them the food Chinese-style, thinking that Americans couldn't 
takeit, Mr. Wonghad mistaken them for typically timid Americans—but these 
were explorers! They had been inside the machine, and lived to tell the tale 
(they would tell it in assembly language). Mr. Wong gave in. Out came the 
best Chinese meal that any of the hackers had eaten to date. 


So expert were the TMRC people at hacking Chinese food that they could 
eventually go the restauranreurs one better. On a hacker excursion one April 
Fools’ Day, Gosper had a craving for a little-known dish called Bitter Melo 
Ie was a wart-dotted form of green pepper, with an intense quinine taste that 
evoked nausea in all but those who'd painfully acquired the taste. For reasons 
best known to himself, Gosper decided to have it with sweet-and-sour sauce, 
and he wrote down the order in Chinese. The owner's daughter came out 
giggling. “I'm afraid you made a mistake—my father says that this says 'Sweet- 
and-Sour Bitter Melon." Gosper took this as à challenge. Besides, he was of- 
fended that the daughter couldn't even read Chinese—that went against the 
logic of an efficient Chinese Restaurant System, a logic Gosper had come to 
respect, So, even though he knew his order was a preposterous request, he 
acted indignant, telling the daughter, "Of course it says Sweet-and-Sour Bitter 
Melon—we Americans always order Swect-and-Sour Bitter Melon the first of 
April." Finally, the owner himself came out. “You can't eat!” he shouted. “No 
taste! No taste!" The hackers stuck to the request, and the owner slunk back 
to the kitchen. 


Swect-and-Sour Bitter Melon tumed out to be every bit as hideous as the owner 
promised. The sauce at that place was wickedly potent, so much so that if you 
inhaled while you put some in your mouth you'd choke. Combined with the 
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ordinarily vile bitter melon, it created a chemical that seemed to squeak on 
your teeth, and no amount of tea or Coca-Cola could dilute that taste, To 
almost any other group of people, the experience would have been a night- 
mare. But to the hackers it was all part of rhe system. It made no human sense, 
but had its logic. It was The Right Thing; therefore every year on April Fools" 
Day they returned to the restaurant and insisted that their appetizer be Sw 
and-Sour Bitter Melon. 


It was during those meals that the hackers were most social. Chinese restau- 
rants offered hackers a fascinating culinary system and a physically predictable 
environment, To make it even more comfortable, Gosper, one of several hack- 
ers who despised smoke in the air and disdained those who smoked, brought 
along a tiny, battery-powered fan. The fan was something kluged up by a 
teenage hacker who hung around the Al lab—it looked like a mean little bomb, 
and had been built using a cooling fan from a junked computer. Gosper would 
put it on the table to gently blow smoke back into offenders’ faces. On one 
occasion at the Lucky Garden in Cambridge, a brutish jock at a nearby table 
became outraged when the little fan redirected the smoke from his date's cig- 
arette back to their table. He looked at these grungy MIT types with their little 
fan and demanded the hackers tum the thing off. “OK, if she stops smoking,” 
they said, and at that point the jock charged the table, knocking dishes around, 
spilling tea all over, and even sticking his chopsticks into the blades of the fan 
‘The hackers, who considered physical combat one of the more idiotic human 
interfaces, watched in astonishment. The incident ended as soon as the jock 
noticed a policeman sitting across the restaurant. 


"That was an exception to what were usually convivial gatherings. The talle 
revolved around various hacking issues. Often, people would have their print- 
‘outs with them and during lulls in conversation would bury their noses in the 
reams of assembly code, On occasion, the hackers would even discuss some 
events in the “real world,” but the Hacker Ethic would be identifiable in the 
terms of the discussion. It would come down to some flaw in a system. Or an 
interesting event would be considered in light of a hacker's natural curiosity 
about the way things work. 


A common subject was the hideous reign of IBM, the disgustingly naked em- 
petor of the computer kingdom. Greenblatt might go on a “flame’—an ex- 
tended and agitated riff—about the zillions of dollars being wasted on IBM 
computers. Greenblatt would go home on vacation and see that the science 
department at the University of Missouri, which allegedly didn't have any 
money, was spending four million dollars a year on the care and feeding of an 
IBM Hulking Giant that wasn’t nearly as nifty as the PDP-6. And speaking of 
grossly overrated stuff, what about that IBM time-sharing system at MIT, with 
that IBM 7094 right there on the ninth floor? Talk about waste! 
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This could go on fora whole meal. Iti telling, though, to note the things that 
the hackers did not talk about. They did not spend much time discussing the 
social and political implications of computers in society (except maybe to 
mention how utterly wrong and naive the popular conception of computers 
was). They did not talk sports. They generally kept their own emotional and 
personal lives—as far as they had any—to themselves. And for a group of 
healthy college-age males, there was remarkably litle discussion of a topic, 
which commonly obsesses groups of that composition: females. 


Though some hackers led somewhat active social lives, the key figures in 
TMRC-PDP hacking had locked themselves into what would be called "bach- 
elor mode.” It was easy to fall into—for one thing, many of the hackers were 
loners to begin with, socially uncomfortable. It was the predictability and con- 
trollabilty of a computer system—as opposed to the hopelessly random prob- 
lems in a human relationship—which made hacking particularly attractive, 
But an even weightier factor was the hackers’ impression that computing was 
much more important than getting involved in a romantic relationship. lt was 
a question of priorities. 


Hacking had replaced sex in their lives. 


“The people were just so interested in computers and that kind of stuff that 
they just really didn’t have ime [for women],” Korok would later reflect, “And 
as they got older, everyone sort of had the view that one day some woman 
would come along and sort of plunk you over the head and say, you!" That 
was more or less what happened to Kotok, though not until his late thirties 
Meanwhile, hackers acted as if sex didn't exist. They wouldn't notice some 
gorgeous woman at the table next to them in the Chinese restaurant, because 
“the concept of gorgeous woman wasn't in the vocabulary,” hacker David 
Silver later explained. When a woman did come into the life of a serious hacker, 
there might besome discussion—" Whar's happened to so-and-so ...the guy's 
just completely falling apart...” But generally that kind of thing was not so 
much disdained as it was shrugged off. You couldn't dwell on those who might 
have fallen by the wayside, because you were involved in the most important 
thing in the world—hacking. Not only an obsession and a lusty pleasure, 
hacking was a mission. You would hack, and you would live by the Hacker 
Ethic, and you knew that horribly inefficient and wasteful things like women 
burned too many cycles, occupied too much memory space. “Women, even 
today, are considered grossly unpredictable," one PDP-6 hacker noted, almost 
two decades later. "How can a hacker tolerate such an imperfect being?” 

Maybe it would have been different if there had been more women around 
TMRC and the ninth floor—the few that did hang around paired off with 
hackers. ("They found us," one hacker would later note.) There were not too 
many of these women, since outsiders, male or female, were often put off by 
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the group: the hackers talked strangely, they had bizarre hours, they ate weird 
food, and they spent all their time thinking about computers. 


And they formed an exclusively male culture. The sad fact was that there never 
was a star-quality female hacker. No one knows why. There were women 
programmers and some of them were good, but none seemed to take hacking, 
as a holy calling the way Greenblatt, Gosper, and the others did. Even the 
substantial cultural bias against wonten getting into serious computing does 
not explain the utter lack of female hackers. "Cultural things are strong, but 
not that strong," Gosper would later conclude, attributing the phenomenon 
to genetic, or "hardware," differences 


In any ease, only rarely were women in attendance at the Chinese restaurant 
excursions orthe sessions at the Tool Room next door to TMRC. So naturally, 
one did not have to look one's best. Greenblatt, perhaps, took this to an ex- 
treme. He worked on several mammoth projects in the mid-sixties, and would 
often get so wrapped up in them that his personal habits became a matter of 
some concern to his fellow hackers. 


After he dropped out of school, Greenblatt had taken a job at a firm called 
Charles Adams Associates, which was in the process of buying and setting up. 
a PDP-L. Greenblatt would work at their offices near Boston's "Technology 
Highway" outside the city during the day and drive thirty miles back to MIT. 
after work for some all-night hacking. Originally he moved from the donus to 
the Cambridge YMCA, but they booted hin out because he wouldn't keep his 
room clean, After his stint at Adams, he got rehired at the Al Lab, and though 
he had a stable living situation—as a boarder in a Belmont house owned by a 
retired dentist and his wife—he would often sleep on a cot on the ninth floor. 
Cleanliness was apparently a low priority, since tales abounded of his notice- 
able gringiness. (Later Greenblatt would insist that he was no worse than some 
‘of the others.) Some hackers recall that one of the things Greenblat’s hacking 
precluded was regular bathing, and the result was a powerful odor. The joke 
around the Al lab was that there was anew scientific olfactory measure called 
a milliblau. One or two milliblaus was extremely powerful, and one full blatt 
was just about inconceivable. To decrease the nilliblas, the story goes, hack- 
ers maneuvered Greenblatt to a place in the hallway of Building 20 where there 
was an emergency shower for cases of accidental exposure to chemicals, and 
let it rip. 


Gosper would sometimes tweak Greenblatt for his personal habits, and was 
particularly bothered at Greenblatt’s habit of rubbing his hands together, 
which resulted in little pieces of dirt falling out. Gosper called these blattlies. 
When Greenblatt worked on Gosper's desk and left blattlies behind, Gosper 
would make a point of washing the area with ammonia. Gosper would also 
sometimes kid Greenblatt abour his awkward speech pattems, his frequent 
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coughing, his poorspelling, his mumbling—even though many of Greenblatt’s 
expressions became integrated into the specific vemacular which all the hack- 
ers used to some degree. For instance, it was probably Greenblatt who popu- 
larized the practice of doubling words for emphasis—like the times he'd get 
revved up explaining something to Gosper, Kotok, and Samson, and the words 
would get tangled up, and he'd sigh, saying, "Oh, lose-y lose-y" and begin over. 
Gosper and the others would laugh—bur, like the way a family will take on a 
baby’s speech patterns and cute malapropisms, the community adopted many 
Greenblattisms. 


Despite these odd personal traits, the hackers held Greenblatt in awe. He was 
the way he was because of conscious priorities: he was a hacker, not a socialite, 
and there was nothing more useful than hacking. It so consumed him that he 
sometimes would go six months without finding time to pick up his MIT pay- 
check. “If he randomly sat around and tried to articulate what he was thinking, 
and doing all the time, he wouldn't have gotten anything done,” Gosper would 
later say. “If he worried how to spell things, he wouldn't have gotten anything, 
written, He did what he was good at. He was a complete pragmatist. What 
people thought, be damned. If anyone thought he was stupid or nerdly, that 
was their problem. Some people did, and they were wrong." 


Gosper could appreciate Greenblatt’s single-mindedness because his own in- 
sistence on graduating (which he did in 1965) had led him to trouble. It was 
not that his final year at MIT was an academic disaster, because he managed 
to fulfill the graduation requirements by a slim margin. The problem was a 
pact he had made with the United States Navy. Before he entered MIT, he'd 
taken a civil service exam and placed high enough to be included in an exclusive 
student engineering development program. He worked summers for the Navy, 
which paid half his tuition and required him to work there for three years after 
graduation. When Gosper signed up, there had been an escape clause that 
allowed you to postpone your commitment if you went to graduate school; 
and if you could get a corporation to pay off the Navy's three-thousand dollar 
investment after that, you'd no longer be obligated. But during Gosper's senior 
year the graduate school loophole closed. Only a buyout would save him, and 
he didn’t have the money. 


‘The prospect of going into the Navy was hideous. During his summer em- 
ployment stints he had been exposed to a pathetic system that was antithetical 
to the Hacker Ethic. Programmers were kept in a room totally separated from 
the machine; sometimes, as a reward for years of service, they would let a 
particularly obedient worker venture into the computer room and actually see 
his program run. (One woman, the story goes, was allowed this privilege, and 
the sight of the lights flashing and disks whirring caused her to faint.) In ad- 
dition, Gosper's Navy boss was a man who could not understand why the 
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logarithm of the sums in a given equation was not the sum of the logarithms. 
There was no way in hell Bill Gosper was going to work under a man who did 
mot know why the logarithm of the sum was not the sum of the logarithms, 


Then there was Gosper's perception that the Navy was in bed with Univac. 
He considered the Univac machine a grotesque parody of a computer, a Hulk- 
ing Giant. The Navy had to know it was a basically phony computer, he fig- 
ured, but used it anyway—it was a classic example of the inevitably warped 
outcome of Outside World bureaucracy. Living with that machine would be 
immersion in hell. Gosper used computers to seek things that no one had ever 
found before, and it was essential that the computer he used be optimal in 
every way. The PDP-6 was the best thing he had found so far, and he was 
determined not to leave it, especially for a dog like the Univac. “If 1 sce a 
machine has some incredibly stupid thing wrong with it, some error in its 
design or whatever, it just irritates the hell out of me," Gosper would later 
explain. "Whereas the PDP-6 always seemed like an infinitely perfectible ma- 
chine. lf there was something wrong, you would change it. In some sense, we 
lived inside the damn machine. It was part of our environment. There was 
almost a society in there ... | couldn't imagine being without a PDP-6." 


Gosper was determined to find the money to pay back the Navy, and to cam 
it while working for a company with a PDP-6. He fulfilled these rigid criteria 
by landing a job with the firm that Greenblatt had worked for that past year, 
Charles Adams. The fact that the Adams company never quite got their PDP-6 
working right (Greenblatt insists that he did his part of the preparation ade- 
quately) did not seem to upset Gosper: what freaked him was the fact that 
Charles Adams scrapped the project and bought a carbon copy of the same 
Hulking Giant Univac that the Navy had. 


But by thar time more funding for Project MAC had come through, and Bill 
Gosper found his way onto the payroll. He hardly had to change his habits, 
since during his whole stint at Adams he had been working on the PDP-6 on 
the ninth floor every 


By then, Greenblatt was in full hacking swing, One of the frst projects he 
worked with on the PDP-6 was a LISP compiler, to allow the machine to run 
the latest and most nifty version of Jobn McCarthy's artificial intelligence lan- 
guage. Young Peter Deutsch had written a LISP for the PDP-1, but it was not 
too effective, since the One had less. ory; and LISP, which works with 
symbols and not numbers easily translated to binary, consumes an incredible 
amount of memory. 


Some people, notably Gosper, thought that LISP would be a waste of time on 
the PDP-6 as well. Gosper was always concemed with what he considered the 
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atrocious lack of computer power in those days, and later would marvel at how 
ignorant they all were in the Al lab, trying impossible tasks and blaming their 
failures not on the piddling machines they had, but on themselves. In his senior 
year, Gosper had been put to work by Minsky on a display that would test 
whether a certain visual phenomenon was binocular or monocular. Gosper 
did manage to come close with a clever, clover-leaf shape, which at least dis- 
played the phenomenon, but generally was banging his head against the wall 
trying to make the machine do more than it could do. One of the tasks that 
Gosper considered impossible was a useful LISP on a PDP-6—it might be nice 
asasymbol evaluator, but not todo anything. He considered it one of Minsky's 
follies that Greenblatt and the others had been tricked into implementing, 


But Greenblatt saw more. Though he realized that LISP on the PDP-6 would 
be to some extent a hack, not fully pragmatic, he did see the need to move 
toward it. It was a powerful language that would help the field of artificial 
intelligence move forward: it was the language by which computers would do 
extremely difficult tasks, by which they could actually lear. Greenblatt was 
just starting then to have a certain vision of the future, an inkling of a technical 
implementation of the hacker dream. So he and some others—even Kotok 
came down from DEC—began implementing LISP on the PDP-6. They filled 
the blackboards of TMRC with layers and layers of code, and finally got it 
going on the machine. 


The crucial sections were written by Greenblatt and another hacker. Two or 
three people on a project were considered The Right Thing—far fewer than 
IBM's so-called "human wave" style of throwing dozens of programmers at a 
problem and winding up with junk. And it was better to rely on two or three 
people than on a single crusader—so that when one person was at the end of 
his thiry-hour phase, someone else could come in and keep hacking. Kind of 
a tag ream project. 


With PDP-6 MacLISP (named for Project MAC), the hackers began integrating 
that computer language into their programs, and even into their conversation. 
The LISP convention of using the letter "p* as a predica 
the inspiration fora common hackerstyleof asking a question. When someone 
said "Food-P?" any hacker knew he was being asked if he wanted to get some- 
thing to eat. The LISP terms "T^ and “nil” came to stand, respectively, for 
“yes” and “no.” LISP's acceptance did not diminish the hacker love for as- 
sembly language, particularly the elegant PDP-6 instruction set. But as Green- 
blatt and even Gosper later realized, LISP was a powerful system builder that 
fit neatly into the hands-on Hacker Ethic. 

DEC had shown an interest in MacLISP, and Kotok arranged for Greenblatt 


and the others to go to Maynard late at night to work on the program, type in 
their code, and debug it. It was all part of the easy arrangement between MIT 
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and DEC, and no one questioned it. The Right Thing to do was to make sure 
that any good program got the fullest exposure possible, because information 
was free and the world would only be improved by its accelerated flow. 


After working on MacLISP, Greenblatt was perhaps the most authoritative of 
thesystems hackers on the PDP-6. Thenew administratorofthe Allab, a young 
man from the Southwest named Russell Noftsker, had hired Greenblat ünly 
to maintain and improve the organic creation that is a computer operating 
system. But Greenblatr's vision did not stop at systems; he was intensely drawn 
by the concepts of artificial intelligence. He decided to use the system to ac- 
tually do something in that realm, and, since he had been a chess player all his 
life, it was only logical that he work on a chess program that would go far 
beyond Kotok’s effort and beyond the other AI chess projects that had been 
‘attempted at various labs around the count 


Like any good hacker, no sooner did he decide to do something than he began 
work on it. No one asked him for a proposal. He didn’t bother to notify his 
superiors, Minsky did not have to ponder the relative virtues of the project 
There were no channels to go through because in the mid-sixtics in those early 
days of the AL lab, the hackers themselves were the channels. lt was the Hacker 
jic put to work, and Greenblatt made the most of it 


He'd seen a game played by the Kotok program and thought it was crap. Ba- 
sically, those guys did not know how to play chess: swayed by the romance of 
a computer making moves, they had somehow forgotten the idea that the name. 
of the game was to take the other guy's pieces. Greenblat’s program used 
sophisticated artificial intelligence techniques to try and figure out moves in 
accordance with certain criteria that he considered good chess. Working with 
a couple of other hackers, Greenblatt went on a coding blitz. He'd manage to 
get four hours of PDP-6 time a day, and he'd keep writing offline when he 
wasn't ou the machine. He got the program actually playing chess in one week. 
"The program was debugged, given features, and generally juiced up over the 
next few months. (Greenblatt was eventually offered an MIT degree if he would 
write a thesis about his chess program; he never got around to it.) 


Circulating around MIT around 1965 was a notorious Rand Corporation 
memo called "Alchemy aud Artificial Intelligence.” Its author, an academic 
named Herbert Dreyfus, lambasted the field and its practitioners. To hackers, 
his criticism was particularly noxious, since the computer was their implicit 
model of behavior, at least in their theories of information, faimess, and action, 
Dreyfus focused on the computer's ridiculously limited structure (compared 
tothe structure of the human brain). His coup de grace was the blunt assertion 
that no computer program would be able to play a good enough game of chess 
to beat a ten-year-old. 
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After Greenblatt finished his chess program, called MacHack, MIT invited 
Dreyfus to play the PDP-6. The hackers gathered round to watch the computer 
surrogate of Richard Greenblatt play this cocky, thin, red-headed, bespecta- 
dled anticomputer opponent. Artificial intelligence pioneer Herbert Simon, 
who watched the match, later was quoted as saying that it was 
a rel cliffhanger. ls two woodpushers... fighting each other... Dreyfus 

twas being beaten fairly badly and then he found a move which could've captured 

the opponent's queen. And the only way the opponent could get out of this was to 

keep Dreyfus in check with his own queen until he could fork the queen and king 

and exchange them. And the program proceeded to do exactly that. As soon as it 

had done that, Dreyfus game fell to pieces, and then it checkmated him right in 

the middle of the board. 
Peter Samson later recalled the scene immediately following Dreyfus’ loss: the 
defeated critic looked around at the assembled MIT professors and hackers, 
including a victorious Greenblatt, with a look of puzzlement. Why weren't 
they cheering, applauding, rubbing it in? Because they knew. Dreyfus was part 
of that “real world" that couldn't possibly comprehend the amazing nature of 
computers, or what it was like working with computers so closely that a PDP-6 
could actually become your environment. This was something which Dreyfus 
would never know. Even Minsky, who never really immersed himself in the 
thirty-hour-day, seven-day-week assembly-language baptistery, had not expe- 
rienced what the hackers had. The hackers, the Greenblatts and the Gospers, 
were secure in having been there, knowing what it was like, and going back 
there—producing, finding things out, making their world different and better. 
‘As for convincing skeptics, bringing the outside world into the secret, pros 
Iytizing for the Hacker Ethic—all that was not nearly as interesting as living it 
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CHAPTER 5 
The Midnight Computer Wiring 
Society 


Greenblatt was hacker o systems and visionary of application; Gosper was 
metaphysical explorer and handyman of the esoteric. Together 
legs of a techno-cultural triangle which would serve as the Hacker Ethic's 
foundation in its rise to cultural supremacy at MIT in the coming years. 
third leg of the triangle arrived in the fall of 1963, and his name was Stewart. 
Nelson 


Not long after his arrival, Stew Nelson displayed his curiosity and ability to 
get into uncharted electronic realms, traits which indicated his potential to 
become a master magician in service to the Hacker Ethic. As was the custom, 
Nelson had come a week early for Freshman Rush. He was a short kid, gen- 
erally tacitum, with curly hair, darting brown eyes, and a large overbite, which 
gave him the restlessly curious look of a small rodent. Indeed, Stewart Nelson 
was sniffing out sophisticated electronics equipment that he could play on, 
and it did not take him long to find what he wanted at MIT. 


It began at WTBS, the campus radio station. Bob Clements, a student worker 
at the station who would later do some PDP-6 hacking, was showing a group 
of freshmen the control rooms when he opened a door that opened to the 
complex machinery—and found Stew Nelson, “a weaselly little kid." he later 
remembered, “who had his fingers on the guts of our phone lines and our East 
Campus radio transmitter." 


Eventually, he found his way to the PDP-1 in the Kluge Room. The machine 
got Stewart Nelson very excited. He saw this friendly computer which you 
could put your hands on, and with a confidence that came from what Green- 
blatt might call bom hackerism he got to work. He noticed immediately how 
the One's outside speaker was hooked to the computer, and how Peter S; 
son's music program could control that speaker. So one night, very late, when 


John McKenzie and the people tending the TX-0 next door were asleep in their 
homes, Stewart Nelson set about learning to program the PDP-1, and it did 
mot take him long to teach the PDP-1 some new tricks. He had programmed 
some appropriate tones to come out of the speaker and into the open receiver 
‘of the campus phone that satin the Kluge Room. These tones made the phone 
system come to attention, so to speak, and dance. Dance, phone lines, dance! 


And the signals did dance. They danced from one place on the MIT tie-line 
system to the next and then to the Haystack Observatory (connected to MIT's 
system), where they danced to an open line—and, thus liberated, danced out 
into the world, There was no stopping them, because the particular tones 
which Stew Nelson had generated on the PDP-1 were the exact tones which 
the phone company used to send its intemal calls around the world, and Stew 
Nelson knew that they would enable him to go all around the marvelous system. 
which was the phone company—without paying a penny. 


"This analog alchemist, the new hacker king, was showing a deeply impressed 
group of PDP-1 programmers how a solitary college freshman could wrest 
control ofthe nearly one hundred-year-old phonesystem, usingit not for profit 
but for sheer joyriding exploration. Word spread of these exploits, and Nelson 
began to achieve heroic status around TMRC and the Kluge Room; soon some 
of the more squeamish PDP-1 people were doing some hand-wringing about 
whether he had gone too far. Greenblatt did not think so, nor did any true 
hacker: people had done that sort of thing around TMRC for years, and if 
Nelson took things a step beyond, that was a positive outgrowth of the Hacker 
Ethic. But when John McKenzie heard of it heordered Nelson tostop, probably 
realizing that there was not much he could do to slow Stew Nelson's etemal 
quest for systems knowledge. “How can you stop talent like that?" he later 
reflected. As it tumed our, things were going to go much further before Stewart 
Nelson was through. In some ways, they would never stop. 


Nelson's freshman pyrotechnics were not so startling in light of his life before 
MIT. Bom in the Bronx, Nelson was the son of a physicist-tmed-engineer. 
who had done some pioneering work on color TV design. Stewan's own in- 
terest in electronics, though, needed no parental urging, It was as natural as 
walking, and by the time he was five he was building crystal radios. At eight, 
he was working on dual-relay burglar alarms. He had little interest, socially or 
educationally, in school, but gravitated to the electronics shop, where he'd 
engage in relentless experimentation. It wasn't long before the other kids’ 
mothers would ban their children from playing with Stewart —they were afraid 
that their progeny would be fried by a dose of electricity. These were inevitable 
dangers of fooling around with powerful vacuum tube circuits and state-of- 
the-art transistors powered by 110 V electrical lines. Stew on occasion would 
get shocks so severe that he'd be painfully jolted. He would later tell stories of 
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his equipment flying halfway across the room and exploding into smithereens. 
‘Alter one particularly searing shock, he swore off playing with electricity, But 
after about two days he was back at it, a young loner working on fantastic 
projects. 
Stew loved the telephone. His family had moved to Haddonfield, New Jersey, 
and he soon found out that by clicking the switches on which the receiver rests, 
you could actually dial a number. Someone on the other end will be saying, 
“Hello ... yes? Hello?” and you realize that this is not just a random piece of 
‘equipment, but something hooked to a system that you can endlessly explore. 
Stewart Nelson was soon building things that few of his neighbors in the 
mid-1950s had seen, like automatic dialers and gadgets that could connect to 
several phone lines, receiving a call on one line and automatically calling out 
onthe other, He leamed to handle telephone equipment with the deftness with 
which an artist wields his tools; witnesses would later report how Nelson, 
when confronted with a phone, would immediately dismantle it, first removin 
the filter which prevents the caller from hearing the dialing signals, and thei 
making a few adjustments so that the phone would dial significantly faster 
entially, he was reprogramming the telephone, unilaterally debugging 
Western Electric equipment. 


Stew's father died when he was fourteen, and his mother moved them up to 
Poughkeepsie, New York. He struck a deal with his high school teachers 
wherein he would fix their radios and televisions in exchange for not having 
to go to class. Instead, he spent time at a small radio station starting up nearby 
Nelson “pretty much put it together,” he later explained, connecting the 
elements, tuning the transmitter, finding sources of noise and hums in the 
system. When the radio station was running, he was the main engineer, and 
sometimes he would even be the disc jockey. Every glitch in the system was a 
new adventure, anew invitation to explore, to try something new, to see what 
might happen. To Stewart Nelson, wani out what might happen. 
was the ultimate justification, stronger than self-defense or temporary insanity. 


With that attitude, he fit in comfortably at the Tech Model Railroad Club and 
the PDP-1. There had already been avid interest in “phone hacking" around 
the club; with Nelson around, that interest could really flower. Besides being, 
a technical genius, Nelson would attack problems with bird-dog perseverance. 
“He approached problems by taking action,” Donald Eastlake, a hacker in 
Nelson's class, later recalled. "He was very persistent. If you try a few times 
and give up, you'll never get there. But if you keep at it... There's a lot of 
problems in the world which can really be solved by applying two or three 
times the persistence that other people will.” 


ig to 


Nelson was displaying an extension of the Hacker Ethic—if we all acted on 
our drive to discover, we'd discover more, produce more, bein control of more. 
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Naturally, the phone system was his initial object of exploration at MIT, First 
the PDP-1 and later the PDP-6 were ideal tools to use in these excursions, But 
even as Nelson set off on these electronic journeys, he adhered to the unofficial 
hacker morality. You could call anywhere, try anything, experiment endlessly, 
but you should not do it for financial gain. Nelson disapproved of those MIT 
students who built “blue boxes"—hardware devices to make illegal calls—for_ 
the purpose of ripping off the phone company. Nelson and the hackers be- 
lieved that they were helping the phone company, They would get hold of 
priority phone company lines to various locations around the country and test 
them. Ifthey didn’t work, they would report it to the appropriate repairservice. 


Todo this, of course, you had to successfully impersonate technical employees 
of the Bell Telephone System, but the hackers became quite accomplished at 
that, especially after reading such contraband books as the classic Principles 
of Electricity and Electronics Applied to Telephone and Telegraph Work, or 
Notes on Distant Dialing, or recent issues of the Bell System Technical Journal. 


Armed with this information, you could travel around the world, saying to an 
‘operator, “I'm calling from the test board in Hackensack and I'd like you to 
switch me through to Rome. We'retryingtotest the circuit." She would "write 
up the number,” which would lead you to another number, and soon you 
would be asking a phone operator in Italy what the weather was like there, Or 
you'd use the PDP-1 in Blue Box Mode, letting it route and reroute your calls 
until you were connected to a certain phone number in England where callers 
would heara children’s bedtime story, a number inaccessible from this country 
except by the blue box. 


In the mid-sisties, the phone company was establishing its system of toll-free 
area-code-800 numbers. Naturally, the hackers knew about this. With scien- 
tific precision, they would attempt to chart these undocumented realms: ex- 
‘cursions to 800-Land could send you to bizarre places, from the Virgin Islands 
to New York. Eventually someone from the phone company gave a call to the 
line near the computer, asking what were these four hundred or so calls to 
places that, as far as the phone company was concemed, did not exist, The 
unlucky Cambridge branch ofthe phone company had coped with MIT before, 
and would again—at one point, they burst into the ninth floor at Tech Square, 
and demanded that the hackers show them the blue box. When the hackers 
pointed to the PDP-6, the frustrated officials threatened to take the whole 
machine, until the hackers unhooked the phone interface and handed it over. 


Though Nelson’s initial interest in the PDP-1 was its phone hacking potential, 
he became more versatile with it, and was eventually programming all sorts of 
things. The more he programmed, the better he got, and the better he got, the 
more he wanted to program. He would sit by the console of the machine while 
some graduate student would fumble with a program, and he'd sort of peck 
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around the grad student’s back, which would only make the graduate student 
fumble more, and finally he would burst out, “If solve that problem for you, 
will you let me have the computer?” The grad student, who probably had been 
frying to crack the problem for weeks, would agree, not really believing this 
quirky fellow could solve it, but Nelson would already be pushing him away, 
sitting down at the console, bringing up the "TECO" editing program, and 
pounding in code at a blinding rate. In five minutes, he'd be done, leaping up 
to print it on the Model 33 teletype near the machine, and in a rush of motion 
he'd rip the paper off the line printer, run back to the machine, pull off the 
tape with the grad student's program, and send him off. Then he'd do his own 
hacking 


Heknew no bounds. He used both the PDP-1 in the Kluge Room and thenewer 
machine at Project MAC. When others used the PDP-1 and its limited in- 
struction set, they might have grumbled at having to use several instructions 
for a simple operation, and then figured out the subroutines ro do the pro- 
grams, Nelson could bum code with the best of them, but he wanted more 
instructions actually on the machine. Putting an instruction on the computer 
itself—in hardware—is a rather tricky operation. When the TX-0 was given 
its new instructions, it had to be shut down for a while until official priests, 
trained to the level of Pope, almost, performed the necessary brain surgery 
This seemed only logical—who would expect a university to allow unde 
classmen to tamper with the delicate parts of a fantastically expensive com- 
puter? 


No one. In fact, Dan Edwards, one of Minsky's graduate students who had 
done some hacking on Spacewar, had set himself up as protector of the hard- 
ware. According to Gosper, Edwards had declared that "Anyone who does as 
much as change à ribbon in the typewriter is going to get permanently barred 
from this place!" But hackers did not care what the university allowed or didn't 
allow. What Dan Edwards thought was of even less concern: his position of 
authority, like that of most bureaucrats, was deemed an accident 


Nelson thought that adding an “add to memory” instruction would improve 
the machine. It would take months, perhaps, to go through channels to do it, 
and if he did it himself he would leam something about the way the world 
worked, So one night Stewart Nelson spontaneously convened the Midnight 
Computer Wiring Society. This was an entirely ad hoc organization which 
would, when the flow of history required it, circumvent the regulations of the 
Massachusetts Institute of Technology against unauthorized tampering with 
expensive computers. The MCWS, which that night consisted of Nelson, a 
student worker, and several interested bystanders, opened up the cabinet and 
proceeded to rewire the PDP-1. Nelson fused a couple of diodes between the 
“add” line and the "store" line outputs of the instruction decoder, and had 
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himself a new op-code, which presumably supported all the previous instruc- 
tions, He then proceeded to reassemble the machine to an apparent pristine 
state 


The machine was taken through its paces by the hackers that night, and 
worked fine. But the next day an Officially Sanctioned User named Margaret 
Hamilton showed up on the ninth floor to work on something called a Vortex 
Model for a weather-simulation project she was working on. Margaret Ham- 
ilon was just beginning programming career, which would see her eventually 
in charge of onboard computers on the Apollo moon shot, and the Vortex 
program at that time was a very big program for her. She was well aware of the 
hackers’ playfulness around the ninth floor, and she was moderately friendly 
with some of them, even though they would eventually blend into one collec- 
tive personality int her memory: one unkempt, though polite, young male 
whose love for the computer had made him lose all reason. 


‘The assembler that Margaret Hamilton used with her Vortex program was not 
the hacker-written MIDAS assembler, but the DEC-supplied DECAL system 
that the hackers considered absolutely horrid. So of course Nelson and the 
su testingthe machine the previous night, had not used the DECAL 
assembler. They had never even considered the possibility that the DECAL 
assembler accessed the instruction code in a different manner than MIDAS, a 
manner that was affected to a greater degree by the slight forward voltage drop 
created by the addition of two diodes between the add line and the store line 
Margaret Hamilton, of course, was unaware that the PDP-1 had undergone 
surgery the previous night. So she did not immediately know the reason why 
her Vortex program, alter she fed it in with the DECAL assembler ... broke. 
Stopped working, Died. Mysteriously, a perfectly good program had bombed. 
Though programs often did that for various reasons, this time Margaret Ham- 
ilton complained about it, and someone looked into why, and someone else 
fingered the Midnight Computer Wiring Society. So there were repercussions. 
Reprimands 


That was not the end of the Midnight Computer Wiring Society. Edwards and 
his ilk could not stay up all night to watch the machines. Besides, Minsky and 
the others in charge of Project MAC knew that the hackers’ nocturnal activities. 
were tuming into a hands-on postgraduate course on logic design and hard- 
ware skills. Partially because Nelson and the others got good enough so dis- 
asters like the Great Margaret Hamilton Program Clobber were less likely to 
occur, the official Al lab ban against hardware tampering gradually faded away 
to the status of one of those antiquated laws that nobody bothers to take off 
the books, like a statute forbidding you from publicly beating a horse on Sun- 
day. Eventually the Midnight Computer Wiring Society felt free enough to 
change instructions, make new hardware counections, and even rig the com- 
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puterto the room lights on theninth floor, sothat when you fired up the TECO 
text-editing program, the lights automatically dimmed so that you could read 
the CRT display more easily. 


This last hack had an unexpected consequence. The TECO editor rang a bell 
on the teletype to signal when the user made an error. This normally was no 
problem, but on certain days the machine got flaky, and was extremely sensi- 
tive to power line variations—like those generated by the bell on the teletype. 
Those times, when someone made a mistake with TECO, the bell would ring, 
and the machine would be thrown into randomness. The computer would be 
‘out of control; it would type spastically, ringing the bell, and most unsettling, 
turning the room lights on and off. The computer had run amok! Science-fiction 
Armageddon! 


The hackers considered this extremely humorous. 


The people in charge of the lab, particularly Marvin Minsky, were very un- 
derstanding about these things. Marvin, as the hackers called him (they in- 
variably called each other by last name), knew that the Hacker Ethic was what 
kept the lab productive, and he was not going to tamper with one of the crucial 
components of hackerism. On the other hand, there was Stew Nelson, con- 
stantly at odds with the rules, a hot potato who got hotter when he was ev 
tually caught red-handed at phone hacking. Something had to be done. 
Minsky called up his good friend Ed Fredkin, and told him he had this problem 
with an incredibly brilliant nineteen-year-old who had a penchant for getting 
into sophisticated mischief. Could Fredkin hire him? 


Besides being a close friend of Marvin Minsky and the founder of Information 
Intemational Incorporated (Triple-1), Ed Fredkin considered himself the great- 
est programmer in the world 


‘A dark-haired man with warm brown eyes behind glasses that rested on a nose 
with a slight intellectual hook, Fredkin had never finished college. He'd 
learned computers in the Air Force in 1956, as one of the first men working, 
on the SAGE computer air defense system, then reputed to be the most com- 
plicated system known to man. Fredkin and nineteen others began an intensive 
course in the budding field of computation—memory drums, logic, commu- 
nications, and programming. Fredkin later recalled, in his soothing, story- 
teller voice, “After a week, everyone dropped out but me.” 


Ed Fredkin did not fall into computers head-over-heels as had Kotok, Samson, 
Greenblatt, or Gosper—in some ways he was a very measured man, too much 
an intellectual polyglot to fixate solely on computers. But he was intensely 
curious about them, so after leaving the service he took a job at MIT-affiliated 
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Lincoln Lab, where he soon eamed the reputation of top program bummer 
around. He could consistently come up with original algorithms, some of 
which became well known as standard programming protocols. He also was 
‘one of the first to see the significance of the PDP-1—he knew about it before 
the prototype was built, and ordered the very first one. He was talked out of 
the purchase by Bolt Beranek and Newman, who instead hired him to program. 
the machine and write an assembler. Fredkin did so and modestly considered 
it a masterpiece of programming, Besides systems work, Fredkin engaged in 
the kind of math hacking that would later be Bill Gosper's forte, and he did 
some early theorizing on automatons. But not being a pure hacker—he had 
business instincts and a family to support—he left BBN to start his own com- 
pany, Information Intemational, which would perform all sort of digital trou- 
bleshooting and special computer consultations. The company was eventually 
based in Los Angeles, but for a long time it had facilities in Tech Square, two 
floors below the PDP-6. 


Fredkin was delighted with the hacker com ty at Tech Square; they had 
taken hackerism beyond its previous state, found only part-time in the few 
places in the world (such as MIT, DEC, the Army, BBN) where computers 
were accessible to people for whom computing was an end in itself, Around 
MIT, hackerism was full-time. Fredkin Came to love the hackers—he could 
speak their language and admire their work. Sometimes he would accompany 
them on their Chinatown excursions, and on those occasions the discussions 
could get quite freewheeling, Many of the hackers were avid science-fiction 
fans (note the origins of Spacewar), but Fredkin was able to link the wonders 
of Heinlein and Asimov to the work that the hackers were doing—makiig 
computers into powerful systems and building a software groundwork for ar- 
tificial intelligence. Fredkin had a talent for sparking their imaginations, as he 
did when he mused that one day people would have tiny robots on their heads 
which would snip off hair when it reached the precise length for the desired 
coiffure. (Fredkin would cause a national ruckus when he repeated this pre- 
diction on a television talk show.) 


‘As much as Fredkin admired the hackers, though, he still thought he was the 
best programmer. While the Hacker Ethic encouraged group effort for general 
improvement, every hacker wanted to be recognized as a wizard, and fast pro- 
grams and blazing code-crafting efforts would be eagerly displayed and dis- 
cussed. It was a heady ego boost to be at the top of the hacking hill, where 
Fredkin considered himself. Hacking, to Fredkin, was above all a pride in 
craftsmanship. 


“I had never run into anyone who could outcode me, in any sense,” Fredkin 
later recalled. "But it was really clear that Nelson could.” Nelson was genius- 
level in his computer knowledge, innovative in approach, fantastically intense 


76 | Chapter 5: The Midnight Computer Wiring Society 


in attacking problems, and capable of superhuman concentration. Fredkin did 
hire the young hacker on Minsk's recommendation, and it did not take Fred- 
kin long to realize that even in a place where exceptional programming was 
commonplace, Nelson was something special, a one-man human wave of pro- 
grammers. Of course, since Triple- was in Tech Square, Nelson was also able 
to hang out around the AI lab on the ninth floor and do the work of several 
programmers up there as well. But that was no cause for complaint; when 
Fredkin needed him, Nelson could almost always come up with magic 


‘There was a programming project in particular, a task on the DEC PDP-7, that 
Fredkin wanted Nelson to work on, but for some reason Nelson couldn't get 
motivated. Fredkin’s company also needed at the same time a design for an 
interface between a certain computer and a disk drive for data storage. Fredkin. 
considered the latter a six man-month project, and wanted the other task done 
first. Nelson promised him that he'd get some results during the weekend. 
That next Monday, Nelson came in with a giant piece of paper almost com- 
pletely covered with tiny scrawlings, long lines connecting one block of scrib- 
blings to another, and evidence of frantic erasing and write-overs. It was not 
the PDP-7 program Fredkin had asked for, but the entire disk-drive interface. 
Nelson had tried it as à constructive escape from the assigned task. Fredkin's 
company built the piece of equipment straight from that piece of paper, and 
it worked. 


Fredkin was delighted, but he still wanted the PDP-7 problem done, too. So 
he said, "Nelson, you and I are going to sit down and program this together. 
You write this routine, and I'll write that.” Since they did not have a PDP-7 
around, they sat down at tables to write their predebugged assembly code. 
‘They began hacking away. Maybe it was about then that Ed Fredkin realized, 
once and for all, that he was not the best programmer in the world. Nelson 
was racing along as if it were just a matter of how fast he could get his scribbles 
‘on paper. Fredkin was finally overcome with curiosity and looked at Nelson's 
program. He couldn't believe it. It was bizarre. Totally nonobvious, a crazy 
quilt of interlacing subroutines. And it was clear that it would work. 
Fredkin burst out, "why on earth are you writing it this way?" Nelson explained 
that he had once written something similar on the PDP-6, and instead of 
thinking about it he was merely transliterating the previous routines, from 
memory, into PDP-7 code. A perfect example of the way Nelson's mind 
worked. He had his own behavior down to the point where he could bum 
mental instructions, and minimize the work he did. 


It was clearly an approach that was better suited to working with machines 
than it was to human interaction. Nelson was extremely shy, and Fredkin 
probably acted like a father figure to the young hacker. He would later recall 
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being startled one day when Nelson marched into his office and said, “Guess 
what? I'm getting married!” 

Fredkin would have judged that Nelson did not know how to go about asking 
a female for a date, let alone tender a proposal of marriage. “Fantastic!” he 
said. "Who's the lucky girl?” 


"Oh, 1 don't know,” said Nelson. “I just decided it would be a good thing to 
do." 


Fifteen years later, Nelson was still in Bachelor Mode. 


While women might not have been much of a presence in his life, Nelson did 
have the companionship of fellow hackers. He moved into a house with Gosper 
and two others. Although this “Hacker House” was in nearby Belmont, then 
shifted to Brighton, Nelson resisted buying a car. He couldn't stand driving. 
“It takes too much processing to deal with the road,” he would later explain. 
He would take public transportation, or get a ride from another hacker, oF 
even take a cab. Once he got to Tech Square, he was good for hours: Nelson 
was among those hackers who had settled on the nwenty-eight-hour-day, six- 
day-week routine, He didn't worry about classes—he figured that he could get 
whatever job he wanted whether he had a degree or not, so he never did re- 
matriculate, 


Nelson was completely a ereature of the Hacker Ethic, and the influence of his 
behavior was à contributing factor to the cultural and scientific growth of the 
Al lab. If Minsky needed someone to point out why a certain subroutine was 
not working, he would go to Nelson. Meanwhile, Nelson would be all over 
the place. Working for Fredkin, doing systems work with Greenblatt, display 
hacking with Gosper, and creating all sors of strange things. He hacked a 
weird connection between the Triple-I computer on the seventh floor and the 
PDP-6 on the ninth, which sent signals between an oscilloscope on one line 
and a TV camera on another. He pulled off all sors of new phone hacks. And, 
again more by example than by organizing, he was a leader in the hallowed 
black art of lock hacking. 


“Lock hacking” was the skillful solution of physical locks, whether on doors, 
file cabinets, or safes. To some extent, the practice was an MIT tradition, es- 
pecially around TMRC. But once it was combined with the Hacker Ethic, lock 
hacking became more of a crusade than an idle game, though the playful chal- 
lenge of overcoming artificial obstacles contributed to lock hacking's popu 
larity 


To a hacker, a closed door is an insult, and a locked door is an outrage 
as information should be clearly and elegantly transported within a computer, 
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and just as software should be freely disseminated, hackers believed people 
should be allowed access to files or tools which might promote the hacker 
quest to find out and improve the way the world works. When a hacker needed 
something to help him create, explore, or fix, he did not bother with such 
ridiculous concepts as property rights. 


Say you are working on the PDP-6 one night, and it goes down. You check its 
innards and discover that it needs a part. Or you may need a tool to install a 
part. Then you discover that what you need—a disk, a tape, a screwdriver, a 
soldering iron, a spare IC (integrated circuit)—is locked up somewhere. A 
million dollars’ worth of hardware wasted and idle, because the hardware 
wizard who knows how to fix it can’t get at the seventy-five-cent IC, or the 
oscilloscope kept in a safe. So the hackers would manage to get the keys to 
these lockers and these safes. So they could get hold of the parts, keep the 
computers working, carefully replace what they'd taken, and go back to work. 


As a hacker named David Silver later put it, it was “ultra-highly clever war- 
fare... there were administrators who would have high-security locks and 
have vaults where they would store the keys, and have sign-out cards to issue 
keys. And they felt secure, like they were locking everything up and controlling 
things and preventing information from flowing the wrong way and things 
from being stolen. Then there was another side of the world where people felt 
everything should be available to everybody, and these hackers had pounds 
and pounds and pounds of keys that would get them into every conceivable 
place. The people who did this were very ethical and honest and they weren't 
using this powertosteal or injure. lt was kind of a game, partly out of necessity, 
and partly out of ego and fun... At the absolute height of it, if you were in 
the right inside circle, you could get the combination to any safe and you'd get 
access to anything,” 


‘The basic acquisition of every lock hacker was a master key. The proper master 
key would unlock the doors of a building, or a floor of a building. Even better 
than a master key was a grandmaster key, sort of a master master-key; one of 
those babies could open perhaps two thirds of the doors on campus. Just like. 
phone hacking, lock hacking required persistence and patience. So the hackers 
would go on late-night excursions, unscrewing and removing locks on doors. 
Then they would carefully dismantle the locks. Most locks could be opened 
by several different key combinations; so the hackers would take apart several 
locks in the same hallway to ascertain which combination they accepted in 
common. Then they would go about trying to make a key shaped in that par- 
ticular combination. 


It might be that the master key had to be made from special “blanks” —un- 
availableto the general public. (This is often the case with high-security master 
keys, such as those used in defense work). This did not stop the hackers, be- 
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cause several of them had taken correspondence courses to qualify for lock- 
smith certification; they were officially allowed to buy those restricted blank 
keys. Some keys were so high security that even licensed locksmiths could not 
buy blanks for them; to duplicate those, the hackers would make midnight 
calls to the machine shop—a comer work space on the ninth floor where a 
skilled metal craftsman named Bill Bennett worked by day on such material 
as robot arms. Working from scratch, several hackers made their own blanks 
in the machine shop. 


‘The master key was more than a meansto an end; it was a symbol of the hacker 
love of free access, At one point, the TMRC hackers even considered sending, 
an MIT master key to every incoming freshman as a recruitment enticement 
The master key was a magic sword to wave away evil. Evil, of course, was a 
locked door. Even if no tools were behind locked doors, the locks symbolized 
the power of bureaucracy, a power that would eventually be used to prevent 
full implementation of the Hacker Ethic. Bureaucracies were always threat- 
‘ened by people who wanted to know how things worked. Bureaucrats knew 
their survival depended on keeping people in ignorance, by using artificial 
means—like locks—to keep people under control, So when an administrator 
upped the ante in this war by installing a new lock, or purchasing a Class Two 
safe (government certified for classified material), the hackers would immedi- 
ately work to crack the lock and open the safe. In the Later case, they went to 
a super-ultra-techno surplus yard in Taunton, found a similar Class Two safe, 
took it back to the ninth floor, and opened it up with acetylene torches to find 
‘out how the locks and tumblers worked 


With all this lock hacking, the AI lab was an administrator's nightmare. Russ 
Noltsker knew; he was the administrator. He had arrived at Tech Square in 
1965 with an engineering degree from the University of Mexico, an interest in 
artificial intelligence, and a friend who worked at Project MAC. He met Min- 
sky, whose prime grad student-administrator, Dan Edwards, had just left the 
lab. Minsky, notoriously uninterested in administration, needed someone to 
handle the paperwork of the AI lab, which was eventually to split from Project 
MAC into a separate entity with its own government funding. So Marvin hired 
Noftsker, who in tum officially hired Greenblatt, Nelson, and Gosper as full- 
time hackers. Somehow, Noftsker had to keep this electronic circus in line with 
the values and policy of the Institute 


Nolisker, a compactly-built blond with pursed features and blue eyes which 
could altematively look dreamy or troubled, was no stranger to weird tech- 
nological exploits: when he was in school, he had hacked explosives with a 
friend. They worked for a high-tech company and took their salaries in pri- 
macord (a highly combustible material) or dynamite, and set off explosions in 
caves to see how many spiders they could blow out, or see how much prima- 
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cord it took to split a sixty-five-gallon drum in half. Noftsker's friend once was 
melting thirty pounds of TNT late one night in his mother's oven when it 
caught fire—the oven and refrigerator actually melted, and the boy was in the 
awkward position of having to go the next-door neighbors’ and say, "Excuse. 
me, uh, I think it would be a good idea if you kind of, uh, moved down the 
street a little ways . ..” Noftsker knew he'd been lucky to survive those days; 
yet, according to Gosper, Noftsker later would cook up a plan for clearing, 
snow from his sidewalk with primacord, until his wife put a stop to the idea 

Noltsker also shared the hacker aversion to cigarette smoke, and would some- 
times express his displeasure by shooting a jet of pure oxygen from a canister 
he kept for that purpose; the astonished smoker would find his or her cigarette 
bursting intoa fierce orange blur. Obviously, Noftsker understood the concept 
of technological extremism to maintain a convivial environment 


On the other hand, Noftsker was in charge, dammit, and part of his job was 
keeping people out of locked areas and keeping confidential information pri- 
vate, He would bluster, he would threaten, he would upgrade locks and order 
safes, but he knew that ultimately he could not prevail by force. Naive as the 
thought was in the real world, hackers believed that property rights were non- 
existent. As far as the ninth floor was concemed, that was indeed the case, The 
hackers could get into anything, as Noftsker graphically saw one day when a 
new safe with a twenty-four-hour pick-proof lock arrived and someone inad- 
vertently closed the safe and spun the dial before Noftsker got the combination 
from the manufacturer. One of the hackers who was a registered locksmith 
volunteered to help out, and had the safe open in twenty minutes. 


So what was Noftsker to do? 


Erecting barriers [would raise] the level of the challenge,” Nofisker would 
later explain. “So the trick was to sort of have an unspoken agreement—that 
"This line, imaginary as it may be, is off linits'—to give the people who felt 
EL to have some privacy and security the sense that they really had some 
icy and security. And if someone violated those limits, the violation would 
Ee tolerated as long as no one knew about it Therefore, you gained something 
by crawling over the wall to get into my office, you had to never say anything 
about it.” 


Unilateral disarmament. Give the hackers free rein to go where they wanted 
in their explorations, take what they wanted to aid them in their electronic 
meanderings and computer-science jam sessions . .. as long as they didn't go 
around boasting how the bureaucratic emperor had no clothes. That way, 
Nolisker and the administration he represented could maintain some dignity 
while the hackers could pretend the administration did not exist. They went 
wherever they wanted, entering offices by traveling in the crawl space created 
by the low-hanging artificial ceiling, removing a ceiling tile, and dropping into 
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their destinations—commandos with pencil-pals in their shirt pockets. One 
hacker hurt his back one night when the ceiling collapsed aud he fell into 
Minsky’s office. But more often, the only evidence Nofisker would find was 
the occasional footprint on his wall. And, of course, sometimes he would enter 
his locked office and discover a hacker dozing on the sofa 


Some people, though, never could tolerate the Hacker Ethic. Apparently, one 
ofthese was the machine shop craftsman Bill Bennett. Though he was a TMRC 
member, he was by no means a hacker: his allegiance was not to the Signals 
& Power faction, but to what Gosper called the “Let’s-Build-Precise-Little- 
Miniature-Physical-Devices Subculture.” He was a good old boy from Mar- 
etta, Georgia, and had a near-religious respect for his tools. His homeland 
tradition thought of tools as sanctified objects; things you nurture and preserve 
and ultimately hand over to your grandchildren. “I'm a fanatic,” he would later 
explain. "A tool should be in its right place, cleaned and ready to use.” So he 
not only locked up all his tools but would forbid the hackers to even enter his 
work space, which he cordoned off by setting up a rope fence and painting 
stripes on the floor. 


Bennett could not prevent the inevitable result of drawing a line and telling 
hackers they could not cross. He would come in and see his tools had been 
used, and would complain to Minsky. He would threaten to quit; Noftsker 
recalls him threatening to booby-trap his arca. He would especially demand 
that Minsky take vengeance on Nelson, whom he apparently saw as the worst 
offender. Minsky or Noftsker might go through the motions of reprimanding 
Nelson, but privately they considered the drama rather amusing, Eventually 
Noftsker would come up with the idea of giving each hacker his own toolbox, 
with responsibility for his o tools, but that didn't work out particularly well. 
When a hacker wants something on a machine adjusted, or wants to create a 
quick hardware hack, he'll use anything available, whether it belongs to a 
friend or whether it is one of Bill Bennett's pampered possessions. One time 
Nelson used the later, a screwdriver, and in the course of his work marked it 
up somewhat. When Bennett came in the next day and found a damaged 
screwdriver, he went straight for Nelson. 


Nelson was normally very quiet, but at times he would explode. Gosper later 
described it: "Nelson was an incredible arguer. If you comered Nelson, he 
would tum from this mousy little guy to a complete savage.” So, Gosper later 
recalled, Nelson and Bennett got into a shouting match, and during the course 
of it Nelson said that the screwdriver was just about "used up,” anyway. 


Used up? It was an incredibly offensive philosophy to Bennett, “This caused 
smoke to come out of Bennett's ears,” Gosper later recounted. “He just blew 
up." To people like Bennett, things are not passed along from person to person 
until they are no longer useful. They arc not like a computer program which 
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you write and polish, then leave around so others—without asking your per- 
mission—can work on it, add new features, recast it in their own image, and 
then leave it for the next person to improve, the cycle repeating itself all over 
‘when someone builds from scratch a gorgeous new program to do the same 
thing, That might be what hackers believed, but Bill Bennett thought that tools. 
‘were something you owned, something private. These hackers actually thought 
that a person was entitled to use a tool just because he thought he could do 
something useful with it. And when they were finished, they would just toss 
it away, saying it was... used up! 


Considering these diametrically opposed philosophies, it was no surprise that 
Bennett blew up at Nelson. Bennett would later say that his outbursts were 
always quick, and followed by the usual good will that existed between himself 
and the hackers, But Nelson would later say that at the time he had been afraid 
the machinist might do him physical harm. 


A few nights later Nelson wanted to perform some completely unauthorized 
adjustments to the power supply on a computer on the seventh floor of Tech 
Square and needed a large screwdriver to do it, Naturally, he went into Ben- 
nett's locked cabinet for the tool. Somehow the breakers on the power supply 
were in a precarious state, and Nelson got a huge electrical jolt. Nelson sur- 
vived nicely, but the shock melted the end off the screwdriver. 


‘The next day Bill Bennett came back to his office and found his mangled 
screwdriver with a sign on it. The sign read USED UP. 
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CHAPTER 6 
Winners and Losers 


By 1966, when David Silver took his first elevator ride to the ninth floor of 
Tech Square, the AL lab was a showcase community, working under the hal- 
lowed precepts of the Hacker Ethic. After a big Chinese dinner, the hackers 
would go at it until dawn, congregating around the PDP-6 to do what was most 
important in the world to them. They would waddle back and forth with the 
printouts and their manuals, kibitzing around whoever was using the terminal 
at that time, appreciating the flair with which the programmer wrote his code. 
Obviously, the key to the lab was cooperation and a joint belief in the mission 
of hacking. These people were passionatel lved in technology, and as 
soon as he saw them, David Silver wanted to spend all his time there 


David Silver was fourteen years old. He was in the sixth grade, having been 
left back twice. He could hardly read. His classmates often taunted him. Later, 
people would reflect that his problem had been dyslexia; Silver would simply 
say that he “wasn’t interested” in the teachers, the students, or anything that 
went on in school. He was interested in building systems. 


From the time he was six or so, he had been going regularly to Eli Heffron's 
junkyard in Cambridge (where TMRC hackers also scavenged) and recovering 
all sorts of fascinating things. Once, when he was around ten, he came back 
with a radar dish, tore it apart, and rebuilt it so that it could pick up sounds 
—he rigged it as a parabolic reflector, stuck in a microphone, and was able to 
pick up conversations thousands of feet away. Mostly he used to listen to far- 
away cars, or birds, or insects. He also built a lot of audio equipment and 
dabbled in time-lapse photography. Then he got interested in computers. 


His father was a scientist, a friend of Minsl and a teacher at MIT. He had 
a terminal in his office connected to the Compatible Time-sharing System on 
the IBM 7094. David began working with it—his first program was written in 
LISP and translated English phrases into pig Latin. Then he began working on 
a program that would control a tiny robot—he called it a “bug"—which he 


built at home out of old telephone relays that he got at Eli's. He hooked the 
bug to the terminal, and working in machine language, he wrote a program 
that made the two-wheeled bug actually crawl. David decided that robotics 
was the best ofall pursuits—what could be more interesting than making ma- 
chines that could move on their own, see on their own . . . think on their own? 


So his visit to the AL lab, arranged by Minsky, was a revelation. Not only were 
these people as excited about computers as David Silver was, but one of the 
major activities at the lab was robotics. Minsky was extremely interested in 
that field. Robotics was crucial to the progress of artificial intelligence; it let 
us see how far man could go in making smart machines do his work. Many of 
Minsky’s graduate students concemed themselves with the theory of robotics, 
crafting theses about the relative difficulty of getting a robot to do this or that. 
The hackers were also heavily involve the field—not so much in theorizing, 
as in building and experimenting. Hackers loved robots for much the same 
reasons that David Silver did. Controlling a robot was a step beyond computer 
programming in controlling the system that was the real world. As Gosper 
used to say, "Why should we limit computers to the lies people tell them 
through keyboards?” Robots could go off and find out for themselves what the 
world was like. 


When you program a robot to do something, Gosper would later explain, you 
get “a kind of gratification, an emotional impact, that is completely indescrib- 
able. And it far surpasses the kind of gratification you get from a working 
program. You're getting a physical confirmation of the correctness of your 
construction. Maybe it’s sort of like having a kid." 


One big project that the hackers completed was a robot that could catch a ball 
Using à mechanical arm controlled by the PDP-6, as well as a television camera, 
Nelson, Greenblatt, and Gosper worked for months until the arm could finally 
catch a Ping-Pong ball lobbed toward it. The arm was able to determine the 
location of the ball in time to move itself in position to catch it, It was some- 
thing the hackers were tremendously proud of, and Gosper especially wanted 
to go further and begin work on a more mobile robot which could actually 
play Ping-Pong. 

“Ping-Pong by Christmas?” Minsky asked Gosper as they watched the robot 
catch balls. 


Ping-Pong, like Chinese restaurants, was a system Gosper respected. He'd 
played the game in his basement as a kid, and his Ping-Pong style had much 
in common with his hacking style: both were based on his love of the physically 
improbable. When Gosper hit a Ping-Pong ball, the result was something as 
loony as a PDP-6 display hack—he put so much English on the ball that com- 
plex and counterintuitive forces were summoned, and there was no telling, 
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where the ball might go. Gosper loved the spin, the denial of gravity that al- 
lowed you to violently slam a ball so that instead of sailing past the end of a 
table it suddenly curved down, and when the opponent tried to hit it, the ball 
would be spinning so furiously that it would fly off toward the ceiling. Or he 
would chop at a ball to increase the spin so much that it almost flattened out, 
nearly exploding in mid-air from the centrifugal force. “There were times when 
in games I was having,” Gosper would later say, “a ball would do something 
in mid-air, something unphysical, that would cause spectators to gasp. I have 
seen inexplicable things happen in mid-air. Those were interesting moments." 


Gosper was obsessed for a while with the idea of a robot playing the game. 
‘The hackers actually did get the robot to hold a paddle and take a good swat 
at a ball lobbed in its direction. Bill Bennett would later recall a time when. 
Minsky stepped into the robot arm's area, floodlit by the bright lights required 
by the vidicon camera; the robot, seeing the glare reflecting from Miusky's bald 
dome, mistook the professor for a large Ping-Pong ball and nearly decapitated 
him 


Gosper wanted to go all the way; have the robot geared to move around and 
make clever shots, perhaps with the otherworldly spin of a good Gosper volley. 
But Minsky, who had actually done some of the hardware design for the ball- 
catching machine, did not think it an interesting problem. He considered it no 
different from the problem of shooting missiles out of the sky with other mis- 
siles, a task that the Defense Department seemed to have under control. Min- 
sky dissuaded Gosper from going ahead on the Ping-Pong project, and Gosper 
would later insist that that robot could have changed history. 


Of course, the idea that a project like that was even considered was thrilling to 
David Silver. Minsky had allowed Silver to hang out on the ninth floor, and 
‘soon Silver had dropped out of school totally so he could spend his time more. 
constructively at Tech Square. Since hackers care less about people's age than 
about someone's potential contribution to hacking, fourteen-year-old David 
Silver was accepted, at first as sort of a mascot. 


He immediately proved himself of some value by volunteering to do some 
tedious lock-hacking tasks. It was a time when the: inistration had installed 
a tough new system of high-security locks. Sometimes the slightly built teen- 
ager would spend a whole night crawling over false ceilings, to take apart a 
hallway's worth of locks, study them to see how the mastering system worked, 
and painstakingly reconstruct them before the administrators returned in the 
morning, Silver was very good at working with machinist’s tools, and he ma- 
chined a certain blank which could be fashioned into a key to open a partic- 
ularly tough new lock. The lock was on a door protecting a room with a high- 
security safe which held . . . keys. Once the hackers got to that, the system 
“unraveled,” in Silver's term. 
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Silver saw the hackers as his teachers—he could ask them anything about 
‘computers or machines, and they would toss him enormous chunks of knowl- 
edge. This would be transmitted in the colorful hacker jargon, loaded with 
odd, teddy-bearish variations on the English language. Words like winnitude, 
Greenblattful, gronk, and foo were staples of the hacker vocabulary, shorthand 
for relatively nonverbal people to communicate exactly what was on thei 
minds. 


Silver had all sorts of questions. Some of them were very basic: What are the 
various pieces computers are made of? What are control systems made of? But 
as he got more deeply into robotics he found that the questions you had to ask 
were double-edged. You had to consider things in almost cosmic terms before 
you could create reality for a robot. What is a point? What is velocity? What 
is acceleration? Questions about physics, questions about numbers, questions 
about information, questions about the representation of things . .. it got to 
the point, Silver realized later, where he was “asking basic philosophical ques- 
tions like what am I, what is the universe, what are computers, what can you 
use them for, and how does that relate? At that time all those questions were 
interesting because it was the first time I had started to contemplate, and star- 
ted to know enough about computers, and was relating biological-, human-, 
and animal-type functions, and starting to relate them to science and technol- 
‘ogy and computers. I began to realize that there was this idea that you could 
do things with computers that are similar to the things intelligent beings do." 


Silver's guru was Bill Gosper. They would often go off to one of the dorms for 
Ping-Pong, go out for Chinese food, or talk about computers and math, All 
the while, Silver was soaking up knowledge in this Xanadu above Cambridge. 
Tt was a school no one else knew about, and for the first time in his life he was 
happy 

The computer and the c yy around it had freed him, and soon David 
Silver felt ready to do serious work on the PDP-6. He wanted to write a big, 
complicated program: he wanted to modify his litle robot “bug” so that it 
would use the television camera to actually “fetch” things that people would 
toss on the floor. The hackers were not fazed at the fact that no one, even 
experienced people with access to all sons of sophisticated equipment, had 
really done anything similar. Silver went about it in his usual inquisitive style, 
going to ten or twenty hackers and asking each about a specific section of the 
vision part of the program. High-tech Tom Sawyer, painting a fence with as- 
sembly code. Hardware problems, he'd ask Nelson. Systems problems, Green- 
blatt. For math formulas, Gosper. And then he'd ask people to help him with 
a subroutine on that problem. When he got all the subroutines, he worked to 
put the program together, and he had his vision program. 
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Thebug itself was afoot long and seven inches wide, made of two small motors 
strapped together with a plastic harness. It had erector-set wheels on either 
end, an erector-set bar going across the top, and copper welding bars sticking, 
out in front, like a pair of antlers. It looked, frankly, like a piece of junk. Silver. 
used a technique called "image subtraction” to let the computer know where 
the bug was at any time—the camera would always be scanning the scene to 
see what had moved, and would notice any change in its picture. Meanwhile 
the bug would be moving randomly until the camera picked it up and the 
computer directedit tothe target, which would be a wallet that someone tossed 
nearby 


Meanwhile, something was happening that was indicative of a continuing 
struggle in this hacker haven. David Silver was getting a lot of criticism. The 
criticism came from nemeses of the Hacker Ethic: the Al theorists and grad 
students on the eighth floor. These were people who did not necessarily see 
the process of computing as a joyful end in itself: they were more concemed 
with ng degrees, and the, ahem, ad- 
vancement of computerscience. They considered hackerism unscientific, They 
were always demanding that hackers get off the machine so they could work 
on their “Officially Sanctioned Programs,” and they were appalled at the 
seemingly frivolous uses to which the hackers put the computer. The grad 
students were allin the midst of scholarly and scientific theses and dissertations 
which pontificated on the difficulty of doing the kind of thing that David Silver 
was attempting, They would not consider any sort of computer-vision experi- 
ment without much more planning, complete review of previous experiments, 
careful architecture, and a setup which included pure white cubes on black 
velvet in a pristine, dustless room. They were furious that the valuable time of 
the PDP-6 was being taken up for this .. toy! By a callow teenager, playing, 
with the PDP-6 as if it were his personal go-cart 


While the grad students were complaining about how David Silver was never 
going to amount to anything, how David Silver wasn’t doing proper Al, and 
how David Silver was never going to understand things like recursive function 
theory, David Silver was going ahead with his bug and PDP-6. Someone tossed 
a wallet on the grimy, erufty floor, and the bug scooted forward, six inches a 
second, moved right, stopped, moved forward. And the stupid little bug kept 
darting forward, right, or left until it reached the wallet, then rammed forward 
‘until the wallet was solidly between its “antlers” (which looked for all the world 
like bent shirt-hangers). And then the bug pushed the wallet to its designated 
“pen.” Mission accomplished, 


‘The graduate students went absolutely nuts. They tried to get Silver booted 
‘They claimed there were insurance considerations springing from the presence 
of a fourteen-year-old in the lab late at night. Minsky had to stand up for the 
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kid. "I sort of drove them crazy,” Silver later reflected, "because this kid would 
just sort of screw around for a few weeks and the computer would start doing 
the thing they were working on that was really hard, and they were having, 
difficulties and they knew they would never really fully solve [the problem] 
and couldn't implement it in the real world. And it was all of a sudden hap- 
pening and I pissed them off. They're theorizing all these things and I'm rolling, 
‘up my sleeves and doing it .. . you find a lot of that in hacking in general. I 
wasn't approaching it from either a theoretical point of view or an engineering, 
point of view, but from sort of a fun-ness point of view. Let's make this robot 
‘wiggle around in a fun, interesting way. And so the things 1 built and the pro- 
grams | wrote actually did something. And in many cases they actually did the 
very things that these graduate students were trying to do." 


Eventually the grad students calmed down about Silver. But the schism was 
constant. The grad students viewed the hackers as necessary but juvenile tech- 
nicians, The hackers thought that grad students were ignoramuses with their 
thumbs up their asses who sat around the eighth floor blindly theorizing about 
what the machine was like. They wouldn't know what The Right Thing was 
if it fell on them, It was an offensive sight, these incompetents working on 
Officially Sanctioned Programs which would be the subjects of theses and then 
tossed out (as opposed to hacker programs, which were used and improved 
upon). Some of them had won their sanctions by snow-jobbing professors who. 
themselves knew next to nothing about the machines. The hackers would 
watch these people "spaz out” on the PDP-6 and rue the waste of perfectly 
good machine rime. 


One of these grad students, in particular, drove the hackers wild—he would 
make certain mistakes in his programs that would invariably cause the machine 
to try to execute faulty instructions, so-called “unused op-codes." He would 
do this for hours and days on end. The machine had a way of dealing with an 
unused op-code—it would store it in a certain place and, assuming you meant 
to define a new op-code, get ready to go back to it later. If you didn't mean to 
redefine this illegal instruction, and proceeded without knowing what you'd 
done, the program would go into a loop, at which point you'd stop it, look 
over your code, and realize what you'd done wrong, But this student, whom 
we will call Fubar in lieu of his long-forgotten name, could never understand 
this, and kept putting in the illegal instructions. Which caused the machine to 
loop wildly, constantly executing instructions that didn’t exist, waiting for 
Fubar to stop it. Fubar would sit there and stare. When he got a printout of 
his program, he would stare at that. Later on, perhaps, after he got the printout 
home, he would realize his mistake, and come back to run the program again. 
Then he'd make the same error. And the hackers were infuriated because by 
taking his printout home and fixing it there all the time, he was wasting the 
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PDP-6—doing thumb-sucker, IBM 
tive programming. It was the equivale: 


So oue day Nelson got into the computer and made a hack that would respond 
to that particular mistake in a different way. People made sure to hang around 
thenext rime Fubar was signed up forthe machine. He sat down at the console, 
taking his usual, interminably long time to get going, and sure enough, within 
a half hour, he made the same stupid mistake. Only this time, on the display 
screen, he saw that the program was not looping, but displaying the part of 
his code which had gone wrong. Right in the middle of it, pointing tothe illegal 
instruction he'd put in, was a huge, gleaming, phosphorescent arrow. And 


flashing on the screen was the legend, “Fubar, you lose again!” 


Fubar did not respond graciously. He wailed about his program being van- 
alized. He was so incensed that he completely ignored the information that 
Nelson's hack had given him about what he was doing wrong and what he 
might do to fix it. He was not, as the hackers had somehow hoped, thankful 
that this wonderful feature had been installed to help him find the error of his 
ways. The brilliance of the hack had been wasted on him. 


style batch processing instead of interac- 
of cardinal sin. 


The hackers had a word to describe those graduate students. It was the same 
word they used to describe almost anyone who pretended to know something 
about computers and could not back it up with hacker-level expertise. The 
word was “loser.” The hackers were “winners.” It was a binary distinction: 
people around the AL lab were one or the other. The sole criterion was hacking 
ability. So intense was the quest to improve the world by understanding and 
building systems that almost all other human traits were disregarded. You 
could be fourteen years old and dyslexic, and be a winner. Or you could be 
bright, sensitive, and willing to learn, and still be considered a loser. 


To a newcomer, the Jy impenetrable 
passion palace of science. Just standing around the likes of Greenblatt or Gos- 
per or Nelson could give you goose bumps. They would seem the smartest 
people in the world. And since only one person at a time could use the PDP-6, 
it took a lot of guts to sit down and learn things interactively. Still, anybody 
who had the hacker spirit in him would be so driven to compute that he would 
set self-doubt aside and begin writing programs. 


Tom Knight, who drifted up to the ninth floor as a startlingly tall and skinny 
-old freshman in 1965, went through that process, eventually 
jer status. To do that, he later recalled, "You have to pretty much 

n that culture. Long nights looking over the shoulder of people 
who were doing interesting things that you didn't understand.” What kept 
him going was his fascination with the machine; how it let you build compli- 
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cated systems completely under your control. In that sense, Knight later re- 
flected, you had the same kind of control that a dictator had over a political 
system. But Knight also felt that computers were an infinitely flexible artistic 
medium, one in which you could express yourself by creating your own little 
universe. Knight later explained: "Here is this object you can tell what to do, 
and with no questions asked, it’s doing what you tell it to. There are very few 
institutions where an eighteen-year-old person can get that to happen for him." 


People like Knight and Silver hacked so intensely and so well that they became 
winners. Others faced a long uphill climb, because once hackers felt that you 
were an obstacle to the general improvement of the overall system, you were 
aloser in the worst sense and should be either cold-shouldered or told to leave 
outright 


To some, that seemed cruel. A sensitive hacker named Brian Harvey was par- 
ticularly upset at the drastically enforced standard. Harvey successfully passed 
muster himself. While working on the computer he discovered some bugs in 
the TECO editor, and when he pointed them out, people said, fine—now go 
fix them, He did, realized that the process of debugging was more fun than 
using a program you'd debugged, and set about looking for more bugs to fix. 
One day while he was hacking TECO, Greenblatt stood behind him, stroking, 
his chin as Harvey hammered in some code, and said, “I guess we ought to 
start paying you.” That was the way you were hired in the lab. Only winners 
were hired. 


But Harvey did not like it when other people were fingered as losers, treated 
like pariahs simply because they were not brilliant. Harvey thought that Mar- 
vin Minsky had a lot to do with promulgating that attitude. (Minsky later 
insisted that all he did was allow the hackers to run things themselves—"the 
system was open and literally encouraged people to try it out, and if they were 
harmful or incompetent, they'd be encouraged to go away.”) Harvey recog- 
nized that, while on the one hand the AI lab, fueled by the Hacker Ethic, was 
“a great intellectual garden,” on the other hand it was flawed by the fact that 
who you were didn't matter as much as what kind of hacker you were. 


Some people fell right into a trap of trying so hard to be a winner on the ma- 
chine that they were judged instantly as losers: for instance, Gerry Sussman 
who arrived at MIT as a cocky seventeen-year-old. Having been an adolescent 
electronics junkie and high school computer fan, the first thing he did when 
he arrived at MIT was to seek a computer. Someone pointed him to Tech 
Square. He asked a person who seemed to belong there if he could play with 
the computer. Richard Greenblatt said, go ahead, play with it 


So Sussman began working on a program. Not long after, this odd-looking 
bald guy came over. Sussman figured the guy was going to boot him out, but 
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instead the man sat down, asking, “Hey, what are you doing?” Sussman talked. 
over his program with the man, Marvin Minsky. At one point in the discussion, 
Sussman told Minsky that he was using a certain randomizing technique in his 
program because he didn’t want the machine to have any preconceived no- 
tions. Minsky said, “Well, it has them, it’s just that you don't know what they 
are.” It was the most profound thing Gerry Sussman had ever heard. And 
Minsky continued, telling him that the world is built a certain way, and the 
most important thing we can do with the world is avoid randomness, and 
figure out ways by which things can be planned. Wisdom like this has its effect 
‘on seventeen-year-old freshmen, and from then on Sussman was hooked 


But he got off on the wrong foot with the hackers. He tried to compensate for 
his insecurity by excessive bravado, and everyone saw right through it. He was 
also, by many accounts, terrifically clumsy, almost getting himself flattened in 
a bout with the robot arm—which he had infinite trouble coutrolling—and 
once he accidentally crushed a special brand of imported Ping-Pong ball that 
Gosper had brought into the lab. Another ti while on à venture of the 
Midnight Computer Wiring Society, Sussman got a glob of solder in his eye. 
He was losing left and right. 


Perhaps to cultivate a suave in stan smoked a pipe, the utterly wrong 
thing to doon thesmokeaphobic ith floor, and one day the hackers managed 
to replace some of his tobacco with cut-up rubber bands of the same approx- 
imate color 


He unilaterally apprenticed himself to Gosper, the most verbally profound of 
the hackers. Gosper might not have thought that Sussman was much of a 
winner at that point, but he loved an audience, and tolerated Sussman's mis- 
guided cockiness. Sometimes the wry guru's remarks would set Sussman's 
head spinning, like the time Gosper offhandedly remarked that “Well, data is 
just a dumb kind of programming.” To Sussman, that answered the etemal 
‘existence question, "What are you?" We are data, pieces of a cosmic computer 
program that is the universe. Looking at Gosper's programs, Sussman divined 
that this philosophy was embedded in the code. Sussman later explained that 
“Gosper sort of imagined the world as being made out of all these little pieces, 
each of which is a little machine which is a little independent local state. And 
[each state] would talk to its neighbors." 


Looking at Gosper's programs, Sussman realized an important assumption of 
hackerism: all serious computer programs are expressions of an individual 

“It's only incidental that computers execute programs,” Sussman would later 
explain. “The important thing about a program is that it’s something you can 
show to people, and they can read it and they can learn something from it. It 
carries information. It’s a piece of your mind that you can write down and give 
to someone else just like a book.” Sussman leamed to read programs with the 
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same sensitivity that a literature buff would read a poem. There are fun pro- 
grams with jokes in them, there are exciting programs which do The Right 
Thing, and there are sad programs which make valiant tries but don't quite fly. 


These are important things ro know, but they did not necessarily make you a 
winner. It was hacking that did it for Sussman. He stuck at it, hung around 
Gosper a lot, toned down his know-it-all attitude, and, above all, became an 
impressive programmer. He was the rare loser who eventually tumed things 
around and became a winner. He later wrote a very complicated and much- 
heralded program in which the computer would move blocks with a robot 
arm; and by a process much like debugging, the program would figure out for 
itself which blocks it would have to move to get to the one requested. It was 
a significant step forward for artificial intelligence, and Sussman became 
known thereafter as more of a scientist, a planner. He named his famous pro- 
gram HACKER. 


One thing that helped Sussman in his turnaround from loser to winner was a 
sense of what The Right Thing was. The biggest losers of all, in the eyes of the 
hackers, were these who so lacked that ability that they were incapable of 
realizing what the true best machine was, or the true best computer language, 
or the true best way to use a computer. Aud no system of using a computer 
eamed the hackers’ contempt as much as the time-sharing systems which, 
since they were a major part of Project MAC, were also based on the ninth 
floor of Tech Square. The first one, which was operating since the míd-sixties, 
was the Compatible Time-sharin S). The other, long in prepa- 
ration and high in expense, was called Multics and was so offensive that its 
mere existence was an outrage. 


Unlike the quiltwork of constantly improving systems programs operating on 
the PDP-6, CTSS had been written by one man, MIT Professor F.J. Corbutó. 
lt had been a virtuoso job in many respects, all carefully coded and ready to 
run on the IBM 7094, which would support a series of terminals to be used 
simultaneously. But to the hackers, CTSS represented bureaucracy and IBM- 
ism, “One of the really fun things about computers is that you have control 
over them,” CTSS foe Tom Knight would later explain. "When you have a 
bureaucracy around a computer you no longer have control over it. The CTSS 
was serious’ system, People had to go get accounts and had to pay attention 
to security. It was a benign bureaucracy, but nevertheless a bureaucracy, full 
of people who were here from nine to five. lf there was some reason you wanted 
to change the behavior of the system, the way it worked, or develop a program 
that might have only sometimes worked, or might have some danger of crash- 
ing the system, that was not encouraged [on CTSS]. You want an environment 
where making those mistakes is not something for which you're castigated, 
but an environment where people say, ‘Oops, you made a mistake.” 
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In other words, CTSS discouraged hacking, Add to this the fact that it was run 
on a two-nillion-dollar IBM machine thar the hackers thought was much in- 
ferior to their PDP-6, and you had one loser system. No one was asking the 
hackers to use CTSS, bur it was there, and sometimes you just have to do some. 
hacking ou whar's available. When a hacker would try to use it, and a message 
would come on sereen saying that you couldn't log on without the proper 
password, he would be compelled to retaliate. Because to hackers, passwords 
were evert more odious than locked doors. What could be worse than someone 
telling you that you weren't authorized to use his computer? 


As it tamed out, the hackers leamed the CTSS system so well that they could 
circumvent the password requirements. Once they were on the system, they 
would rub it in a bit by leaving messages to the administrators—high-tech 
equivalents of "Kilroy Was Here.” Sometimes they would even get the com- 
puter to print out a list of all current passwords, and leave the printout under 
an adininistrator’s door. Greenblatt recalls that the Project MAC-CTSS people 
took a dim view of that, and inserted an official MAC memo, which would 
flash when you logged in, basically saying, a password is your sanctity, and 
only the lowest form of human would violate a password. Tom Knight got 
inside the system and changed the heading of that memo from MAC to HAC. 


But as bad as CTSS was, the hackers thought Multics was worse. Multics was. 
the name of the hugely expensive time-sharing system for the masses being 
built and debugged on the ninth floor. Though it was designed for general 
users, the hackers evaluated the structure of any system in a very personal light, 
especially a system created on the very floor of the building in which they 
hacked. So MULTICS was a big topic of hacker conversation. 


Originally, Multics was done in conjunction with General Electric; then Hon- 
well stepped in. There were all sorts of problems with it. As soon as the 
hackers heard that the system would run on teletype Model 33 terminals in- 
stead of fast, interactive CRT displays, they knew the system was a total loser. 
The fact that the system was written in an IBM-created computer language 
called PLA instead of sleek machine language was appalling, When the system 
first can, it was incredibly sluggish. It was so slow that the hackers concluded 
the whole system must be brain-damaged, a term used so often to describe 
Multics thar "brain-damaged" became a standard hackerese pejorative. 


But the worst thing about Multics was the heavy security and the system of 
charging the user for the time. Multics took the attitude that the user paid 
down to the last nickel; it charged some for the memory you used, some more 
for the disk space, more for the time. Meanwhile the Multics planners, in the 
hacker view, were making proclamations about how this was the only way that 
utilities could work. The system totally turned the Hacker Ethic around— 
instead of encouraging more time on the computer (the only good thing about 
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time sharing as far as most hackers were concerned), it urged you to spend less 
time—and to use less of the computer's facilities once you were on! The Mul- 
tics philosophy was a disaster. 


The hackers plagued the Multics system with tricks and crashes. It was almost 
a duty to do it. As Minsky would later say, "There were people doing projects 
that some other people didn't like and they would play all sorts of jokes on 
them so that it was impossible to work with them . . . 1 think [the hackers] 
helped progress by undermining professors with stupid plans.” 


In light of the guerrilla tendencies of hackers, the planners in charge of the AI 
lab had to tread very lightly with suggestions that would impact the hacker 
‘environment, And around 1967, the planners wanted a whopper of a change. 
They wanted to convert the hackers’ beloved PDP-6 into a time-sharing ma- 
chine. 


By that time, Minsky had tumed many of his Al lab leadership duties over to 
his friend Ed Fredkin, Nelson's boss at Triple-I who himself was casing out of 
full-time business and into a professorship at MIT. (Fredkin would be one of 
the youngest full professors on the faculty, and the only full professor without 
a degree.) A master programmer himself, Fredkin was already close to the 
hackers. He appreciated the way the laissez-faire attitude allowed hackers to 
be dazzlingly productive. But he thought that sometimes the hackers could 
benefit from top-down direction. One of his early attempts to organize a "hu- 
man wave" approach toward a robotics problem, assigning the hackers specif 
parts of the problem himself, had failed ignominiously. "Everyone thought 1 
was crazy,” Fredkin later recalled. He ultimately accepted the fact that the best. 
way to get hackers to do things was to suggest them, and hope that the hackers 
would be interested enough. Then you would get production unheard of in 
industry or academia. 


Time sharing was something that Minsky and Fredkin considered essential. 
Between hackers and Officially Sanctioned Users, the PDP-6 was in constant 
demand; people were frustrated by long waits for access. But the hackers did 
not consider time sharing acceptable. They pointed at CTSS, Multics, even at 
Jack Dennis’ more amiable system on the PDP-1, as examples of the slower, 
less powerful access one would be stuck with when one shared the computer 
with others using it at the same time. 


They noted that certain large programs could not be run at all with time shar- 
ing. One of these was a monster program that Peter Samson had been working, 
on. [twas sort of an outgrowth of one of his first hacks on the TX-0, a program 
which, if you typed in the names of two subway stations on the MTA, would 
tell you the proper subway lines to take, and where to make the changes from 
one to another. Now, Samson was tackling the entire New York subway sys- 
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tem... he intended to put the entire system in the computer's memory and 
the full timetable of its trains on a data disk accessible by the computer. One 
day he ran the program to figure out a route by which a person could ride the 
entire subway system with one token. It got some media attention, and then 
someone suggested that they see if they could use the computer to actually 
doit, break a record previously set by a Harvard student for actually traveling, 
to every stop on the New York subway system. 


After months of hacking, Samson came up with a scheme, and one day two. 
hackers made the run, A teletype was installed at the MIT Alumni Club in 
Manhattan, connected to the PDP-6. Two dozen or so messengers were sta- 
tioned along the route, and they periodically ducked into pay phones, con- 
stanly updating schedule information, calling in late trains, reporting delays 
and noting missed connections, The hackers at the teletype pounded in the 
information, and back in Cambridge the PDP-6 calculated changes in the 
route. As the travelers passed each station, Samson marked it off on a war- 
room map. The idea of these crew-cut madmen—stark contrast to the long- 
haired protesters making news in other sorts of activities —captured the imag- 
ination of the media for a day, and The Great Subway Hack was noted as one 
of the memorable uses of the PDP-6. 


It underlined something that Greenblatt, Gosper, and the rest considered es- 
sential—the magic that could come only from programs using all of the com- 
puter. The hackers worked on the PDP-6, one by one, as if it were their own 
personal computer. They would often run display programs which ran in “real 
time" and required the computer to constantly refresh the screen; time sharing 
would make the display hacks run slower. And the hackers had gotten used 
to little frills that came from complete control of the PDP-6, like being able to 
track a program by the flashing lights (indicating which registers in the ma- 
chine were firing). Those perks would be gone with time sharing. 


At heart, though, the time-sharing issue was an esthetic question. The very 
idea that you could not control the entire machine was disturbing. Even ifthe 
time-sharing system allowed the machineto respond to you in exactly the same 
way as it did in single user mode, you would just know that it wasn’t all yours. 
It would be like trying to make love to your wife, knowing she was simula- 
neously making love to six other people! 


‘The hackers’ stubborness on this issue illustrated their commitment to the 
quality of computing; they were not prepared to compromise by using an in- 
ferior system that would serve more people and perhaps spread the gospel of 
hacking. In their view, hacking would be better served by using the best system 
possible. Not a time-shared system. 
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Fredkin was faced with an uphill political struggle. His strategy was to tum 
around the most vehement of the anti-time-sharing camp-Greenblatt. There 
was a certain affection between them. Fredkin was the only person on the ninth. 
floor who called Greenblatt “Ricky.” So he courted. He cajoled. He told 
Greenblatt how the power of the PDP-6 would be improved by a new piece of 
hardware, which would expand its memory to size bigger than any computer 
in the world. He promised that the time-sharing system would be better than 
any to date—and the hackers would control it, He worked on Greenblatt for 
weeks, and finally Ricky Greenblatt agreed that time sharing should be im- 
plemented on the PDP-6. 


Soon after that, Fredkin was in his office when Bill Gosper marched in, leading, 
several hackers, They lined up before Fredkin’s desk and gave him a collective 
icy stare 

“What's up?" Fredkin asked. 

They kept staring at him for a while longer. Finally they spoke. 


"We'd like to know what you've done to Greenblatt,” they said. "We have 
reason to believe you've hypnotized him." 


Gosper in particular had difficulty accepting joint control of the PDP-6, His 
behavior reminded Fredkin of Rourke, the architect in Ayn Rand's The Foun 
tainhead, who designed a beautiful building; when Rourke's superiors took 
control of the design and compromised its beauty, Rourke blew up the build- 
ing. Fredkin later recalled Gosper telling him that if time sharing were imple- 
mented on the PDP-6, Gosper would be compelled to physically demolish the 
machine." ust like Rourke,” Fredkin ater recalled. "He felt if this terrible thing, 
was to be done, you would have to destroy it. And I understood this feeling 
So I worked out a compromise.” The compromise allowed the machine to be 
run late at night in single-user mode so the hackers could run giant display 
programs and have the PDP-6 at their total command 


"The entire experiment in time sharing did not work out badly at all, The reason 
was that a special, new time-sharing system was created, a system that had the 
Hacker Ethic in its very soul 


‘The core of the system was written by Greenblatt and Nelson, in weeks of 
hard-core hacking. After some of the software was done, Tom Knight and 
others began the necessary adjustments to the PDP-6 and the brand-new 
memory addition—a large cabinet with the girth of wo laundromat-size 
washing machines, nicknamed Moby Memory. Although the administration 
approved of the hackers’ working on the system, Greenblatt and the rest ex- 
ercised full authority on how the system would tum out. An indication of how 
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ing little phosphorous crumbs all over. On another terminal, hysterical with 
high-pitched laughter, would be the hacker who was telling you, in this in- 
scrutable way, that your program was buggy. But even though any user had 
the power not only to do that sort of thing, but to go in your files and delete 
C'reap," as they called it) your hard-hacked programs and valuable notes, that 
sort of thing wasn't done. There was honor among hackers on ITS. 


‘The faith that the ITS had in users was best shown in its handling of the prob- 
lem of intentional system crashes. Formerly, a hacker rite of passage would be 
breaking into a time-sharing system and causing such digital mayhem—maybe 
by overwhelming the registers with looping calculations—that the system 
would "crash." Go completely dead. After a while a hacker would grow out of 
that destructive mode, but it happened often enough to be a considerable 
problem for people who had to work on the system. The more safeguards the 
system had against this, the bigger the challenge would be for some random 
hacker to bring the thing to its knees. Multics, for instance, required a truly 
nontrivial hack before it bombed. So there'd always be macho programmers 
proving themselves by crashing Multics. 


TIS, in contrast, had a command whose specific function was crashing the 
system. All you had to do was type KILL SYSTEM, and the PDP-6 would grind 
to a halt. The idea was to take all the fun away from crashing the system by 
making it trivial to do that. On rare occasions, some loser would look at the 
available commands and say, "Wonder what KILL does?" and bring the system 
down, but by and large ITS proved that the best security was no security at all. 


Of course, as soon as ITS was pur up on the PDP-6 there was a flurry of de- 
bugging, which, in a sense, was to go on for well over a decade. Greenblatt 
was the most prominent of those who spent full days “hacking ITS"—secking, 
bugs, adding new features, making sections of it run faster . . . working on it 
so much that the ITS environment became, in effect, a home for systems hack- 
es. 


In the world that was the AI lab, the role of the systems hacker was central 
The Hacker Ethic allowed anyone to work on ITS, but the public consequences 
of systems hacking threw a harsh spotlight on the quality of your work—if you 
were trying to improve the MIDAS assembler or the ITS-DDT debugger, and 
you made a hideous error, everyone's programs were going to crash, and peo- 
ple were going to find out what loser was responsible. On the other hand, there 
was no higher calling in hackerism than quality systems hacking. 

‘The planners did not regard systemts hacking with similar esteem. The planners 
were concemed with applications—using computers to go beyond computing, 
to create useful concepts and tools to benefit humanity. To the hackers, the 
system was an end in itself. Most hackers, after all, had been fascinated by 
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scientists; its goal had been the advancement of pure research. During the late 
1960s a planner named Robert Taylor was in charge of ARPA funding, and he 
later admitted to diverting funds from military, “mission-oriented” projects to 
projects that would advance pure computer science. It was only the rarest 
hacker who called the ARPA funding "dirty money.” 


Almost everyone else, even people who opposed the war, recognized that 
ARPA money was the lifeblood of the hacking way of life. When someone 
pointed out the obvious—that the Defense Department might not have asked 
for specific military applications for the Artificial Intelligence and systems work 

done, but still expected a bonanza of military applications to come from 
the work (who was to say that all that “interesting” work in vision and robotics 
would not result in more efficient bombing raids?}—the hackers would either 
deny the obvious (Greenblatt: "Though our money was coming from the De- 
partment of Defense, it was not military") or talk like Marvin Minsky: "There's 
nothing illegal about a Defense Department funding research. It’s certainly 
than a Commerce Department or Education Department funding re- 
search .. . because that would lead to thought control. I would much rather 
have the military in charge of that... the military people make no bones about 
what they want, so we'renot under any subtle pressures. It's clear what's going, 
on. The case of ARPA was unique, because they felt that what this country 
needed was people good in defense technology. In case we ever needed it, we'd 
have it.” 


Planners thought they were advancing true science. Hackers were blithely for- 
mulating their tidy, new-age philosophy based on free flow of information 
decentralization, and computer democracy. But the antimilitary protesters 
thought it was a sham, since all that so-called idealism would ultimately benefit 
the War Machine that was the Defense Department. The antiwar people wan- 
ted to show their displeasure, and the word filtered up to the Artificial Intel- 
ligence lab one day that the protesters were planning a march ending with a 
rally right there on the ninth floor. There, protesters would gather to vividly 
demonstrate that all of them—hackers, planners, and users—were puppets of 
the Defense Department. 


Russ Noftsker, the nuts-and-bolts administrator of the Al lab, took the threat 
‘of protesters very seriously. These were the days of the Weather Underground, 
and he feared that wild-eyed radicals were planning to actually blow up the 
computer. He felt compelled to take certain measures to protect the lab. 


Some of the measures were so secretive—perhaps involving government agen- 
cies like the CIA, which had an office in Tech Square—that Noftsker would 
not reveal them, even a decade after the war had ended. But other measures 
were uncomfortably obvious. He removed the glass on the doors leading from. 
the elevator foyer on the ninth floor to the area where the hackers played with 
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power, and was disturbed to note how seriously users would interact with 
ELIZA. Even though people knew it was "only" a computer program, they 
would tell it their most personal secrets. To Weizenbaum, it was a demon- 
stration of how the computer's power could lead to irrational, almost addictive 
behavior, with dehumanizing consequences. And Weizenbaum thought that 
hhackers—or “compulsive programmers" —were the ultimate in computer de- 
humanization. In what was to become a notorious passage, he wrote, in Com- 
puter Power and Human Reason: 
bright young men of disheveled appearance, often with sunken glowing eyes, 
an be seen sitting at computer consoles, their arms tensed and waiting to fire 
their fingers, already poised to strike, at the buttons and keys on which their 
attention seems to be riveted as a gambler’s on the rolling dice. When not so 
transfixed, they often sit at tables strewn with computer printoutsover which they 
pore like possessed students of a cabalistc text. They work until they nearly 
‘drop, twenty, thirty hours at a time. Their food, if they arrange it, îs brought to 
them: coffe, Cokes, sandwiches. f posible, they sleep on cots near th 
Their rumpled clothes, their unwashed and unshaven faces, and their 
hair all testify that they are oblivious to their bodies and to the world in which 
they move. These are computer bums, compulsive programmers 


Weizenbaum would later say that the vividness of this description came from. 
his own experience as a hacker of sorts, and was not directly based on obser- 
vations of the ninth-floor culture. But many hackers felt otherwise. Several 
thought that Weizenbaum had identified them personally, even invaded theit 
privacy in his description. Some others guessed that Greenblatt had been un- 
fairly singled out; indeed, Greenblatt did send Weizenbaum some messages 
objecting to the screed. 


Still, there was no general introspection resulting from this or any other attack 
‘on the hacker life-style. That was not the way of the lab. Hackers would not 
generally delve into each other's psychological makeups. “There was a set of 
shared goals" —Tom Knight would later explain— "a set of shared intellectual 
excitement, even to a large degree a set of shared social life, but there was also 
a boundary which people were nervous to go beyond.” 


Tt was this unspoken boundary that came to bother hacker David Silver, He 
joined the lab as an adolescent and literally came to maturity there, and besides 
his productive hacking he spent time thinking about the relationship between 
hackers and computers. He came to be fascinated at how all of them got so 
attached to, so intimately connected with something as simple as the PDP-6. 
It was almost terrifying: thinking about this made David Silver wonder what 
it was that connected people together, how people found each other, why 
people got along . . . when something relatively simple like the PDP-6 drew 
the hackers so close. The whole subject made him wonder on the one hand 
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whether people were just fancy kinds of computers or on the other hand 
whether they were images of God as a spirit. 


These introspections were not things he necessarily shared with his mentors, 
like Greenblatt or Gosper. “I don't think people had sort of warm conversa- 
tions with each other,” he would later say. “That wasn't the focus. The focus 
was on sheer brainpower.” This was the case even with Gosper: Silver's ap- 
prenticeship with him was not so much a warm human relationship, he'd later 
reflect, as “a hacker relationship,” very close in terms of what they shared in 
terms of the computer, but not imbued with the richness of a real-world 
friendship. 


"There were many, many, many years that went by when all 1 did was hack 
computers, and I didn’t feel lonely, like I was missing anything,” Silver would 
say. “Bur I guess as I started to grow up more, round out more, change more, 
become less eccentric in certain ways, I started needing more input from peo- 
ple. [By not going to high school] 1 bypassed all that social stuff and went right 
into this blue-sky think tank . . . | spent my lifetime walking around talking 
like a robot, talking to a bunch of other robots.” 


Sometimes the hacker failure to be deeply personal had grim consequences. 
"The lab might have been the ideal location for guru-level hackers, but for some 
the pressure was too much. Even the physical layout of the plac 
certain high-tension feeling, with the open terminals, the constant intimidating 
presence of the greatest computer programmers in the world, the cold air and 
the endless hum of the air conditioners. At one point a research firm was called 
in to do a study of the excessive, inescapable noise, and they concluded that 
the hum of the air conditioner was so bothersome because there weren't 
enough competing noises—so they fixed the machines to make them give off 
aloud, continual hiss. In Greenblatt's words, this change “was not a win,” and 
the constant hiss made the long hours on the ninth floor rather nerve-racking 
for some. Add that to other factors—lack of sleep, missed meals to the point 
of malnutrition, and a driving passion to finish that hack—and it was clear why 
some hackers went straight over the edge 


Greenblatt was best at spotting “the classical syndrome of various kinds of 
losses," as he called it. "In a certain way, I was concemed about the fact that 
we couldn't have people dropping dead all over the place.” Greenblatt would 
sometimes tell people to go home for a while, take it easy. Other things were. 
beyond him. For instance, drugs. One night, while driving back from a Chinese. 
meal, a young hacker tumed to him and asked, not kidding, if he wanted to 
“shoot up.” Greenblatt was flabbergasted. The real world was penetrating, 
again, and there was little Greenblatt could do. One night not long afterward, 
that particular hacker leapt off the Harvard bridge into the ice-covered Charles 


108 | Chapter: Ufe 


river and was severely injured. It was not the only suicide attempt by an AL lab 
hacker. 


From that evidence alone, it would seem that Weizenbaum's point was well 
taken. But there was much more to it than that. Weizenbaum did not ac- 
knowledge the beauty of the hacker devotion itself... or the very idealism of 
the Hacker Ethic. He had not seen, as Ed Fredkin had, Stew Nelson composing. 
code on the TECO editor while Greenblatt and Gosper watched: without any 
of the three saying a word, Nelson was entertaining the others, encoding as- 
sembly-language tricks which to them, with their absolute mastery of that 
PDP-6 “language,” had the same effect as hilariously incisive jokes. And after 
every few instructions there would be another punch line in this sublime form 
‘of communication... Thescene wasa demonstration of sharing which Fredkin 
never forgot. 


While conceding that hacker relationships were unusual, especially in that 
most hackers lived asexual lives, Fredkin would later say that “they were living 
the future of computers . . . They just had fun. They knew they were elite, 
something special. And 1 think they appreciated each other. They were all 
different, but each knew something great about the other. They all respected 
each other. 1 don't know if anything like [that hacker culture] has happened 
in the world. I would say they kind of loved each other.” 


‘The hackers focused on the magic of computers instead of human emotions, 
but they also could be touched by other people. A prime example would be 
the case of Louis Merton (a pseudonym). Merton was an MIT student, some- 
what reserved, and an exceptional chess player. Save for the last trait, Green- 
blatt at first thought him well within the spectrum of random people who 
might wander into the lab. 


The fact that Merton was such a good chess player pleased Greenblatt, who 
was then working to build an actual computer which would run a souped-up 
version of his chess program. Merton leamed some programming, and joined 
Greenblatt on the project. He later did his own chess program on a litle-used 
PDP-7 on theninth floor. Merton was enthusiastic about chess and computers, 
and there was little to foreshadow what happened during the Thanksgiving 
break in late 1966, when, in the little theater-ike AI “playroom” on Tech 
eighth floor (where Professor Seymour Papert and a group were 
‘on the educational LOGO computer language), Merton temporarily 
tumed into a vegetable. He assumed a classic position of catatonia, rigidly 
sitting upright, hands clenched into fists at his side. He would not respond to 
questions, would not even acknowledge the existence of anything outside 
himself. People didn't know what to do. They called up the MIT infirmary and 
were told to call the Cambridge police, who carted poor Merton away. The 
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in hacking one night, when Woods and some other hackers decided to watch 
the sun rise at a mist-shrouded Mount Diablo, a substantial drive away. They 
didn't make it in time, and Woods remembered what that misty dawn looked. 
like and wrote i into the description of that scene in the game, which he con- 
ceived of over breakfast that moming. 


It was at Stanford that gurus were as likely to be faculty people as systems 
hackers (among Stanford professors was the noted computer scientist Donald 
Knuth, author of the multivolume classic The Art of Computer Program 
ming). It was at Stanford that, before the Adventure craze, the casual pleasures 
of Spacewar were honed to a high art (Slug Russell had come out with Me- 
Carthy, but it was younger hackers who developed five-player versions and 
‘options for reincamation, and ran extensive all-night tournaments). It was at 
Stanford that hackers would actually leave their terminals for a daily game of 
volleyball. It was at Stanford that a fund-raising drive was successfully under- 
taken for an addition to the lab, which would have been inconceivable at MIT: 
a sauna, It was at Stanford that the computer could support video images, 
allowing users to switch from a computer program to a television program. 
‘The most famous use of this, according to some SAIL regulars, came when 
SAIL hackers placed an ad in the campus newspaper for a couple of willing 
young coeds. The women answering the ad became stars of a sex orgy at the 
‘Al lab, captured by a video camera and watched over the terminals by appre- 
lative hackers. Something else that never would have occurred at MIT. 


Tt was not as if the SAIL hackers were any less devoted to their hacking than 
the MIT people. In a paper summarizing the history of the Stanford lab, Pro- 
fessor Bruce Buchanan refers to the “strange social environment created by 
intense young people whose first love was hacking,” and it was true that the 
lengths that hackers went to in California were no less extreme than those at 
Tech Square, For instance, it did not take long for SAIL hackers to notice that 
the crawl space between the low-hanging artificial ceiling and the roof could 
be a comfortable sleeping hutch, and several of them actually lived there for 
years. One systems hacker spent the early 1970s living in his dysfunctional car 
parked in the lot outside the building —once a week he'd bicycle down to Palo 
Alto for provisions. The other altemative for food was the Prancing Pony; 
named after atavern in Middle Earth, this was the SAIL food-vending machine, 
loaded with health-food goodies and potstickers from a local Chinese restau- 
rant. Each hacker kept an account on the Prancing Pony, maintained by the 
computer. Alter you made your food purchase, you were given the option to 
double-or-nothing the cost of your food, the outcome depending on whether 
it wasan odd-or even-numbered millisecond when you made the gamble. With 
those kinds of provisions, SAIL was even more amenable than MIT for round- 
the-clock hacking. t had its applications people and its systems people. It was 
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‘open to outsiders, who would sit down and begin hacking; and if they showed 
promise, Uncle John McCarthy might hire the 


SAIL hackers also lived by the Hacker Ethic. The time-sharing system on the 
SAIL machine, like ITS, did not require passwords, but, at John McCarthy's 
insistence, a user had the option to keep his files private. The SAIL hackers 
wrote a program to identify these people, and proceeded to unlock the files, 
which they would read with special interest. "Anybody that’s asking for pri- 
vacy must be doing something interesting,” SAIL hacker Don Woods would 
later explain, 


Likewise, SAIL was in no way inferior to MIT in doing important computer 
work. Just like their counterparts at MIT's Al lab, SAIL hackers were robotics 
fans, as implied by the sign outside SAIL: CAUTION, ROBOT VEHICLE. It 
was John McCarthy's dream to have a robot leave the funky AI lab and travel 
the three miles to campus under its own physical and mental power. At one 
point, presumably by mistake, a robot got loose and was careening down the 
hill when, fortunately, a worker driving to the lab spotted it and rescued it 

Various hackers and academics worked at SAUL in important planner fields 
like speech understanding and natural language studies. Some of the hackers 
got heavily involved in a computer music project that would break ground in 
that field 


Sanford and other labs, whether in universitics like Camegie-Mellon or re- 
search centers like Stanford Research Institute, became closer to cach other 
when ARPA linked their computer systems through a communications net- 
work. This "ARPAnet" was very much influenced by the Hacker Ethic, in that 
among its values was the belief that systems should be decentralized, encour- 
age exploration, and urge a free flow of information. From a computer at any 
“node” on the ARPAnet, you could work as if you were sitting at a terminal of 
a distant computer system. Hackers from all over the country could work on 
the ITS system at Tech Square, and the hacker values implicit in that were 
spreading. People sent a tremendous volume of electronic mail to each other, 
swapped technical esoterica, collaborated on projects, played Adventure, 
formed close hacker friendships with people they hadn't met in person, and 
kept in contact with friends at places they'd previously hacked. The contact 
helped to normalize hackerism, so you could find hackers in Utah speaking in 
the peculiar jargon developed in the Tool Room next to the Tech Model Rail- 
road Club. 


Yet even as the Hacker Ethic grew in the actual number of its adherents, the 
MIT hackers noted that outside of Cambridge things were not the same. The 
hackerism of Greenblatt, Gosper, and Nelson had been directed roo much 
toward creating one Utopia, and even the very similar offshoots were, by com- 
parison, losing in various ways. 
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"How could you go to Califomia, away from the action?" people would ask 
those who went to Stanford. Some left because they tired of the winner-loser 
dichotomy on the ninth floor, though they would admit that the MIT intensity 
was not in Califomia. Tom Knight, who hacked at Stanford for a while, used 
to say that you couldn't really do good work at Stanford. 


David Silver went out there, too, and concluded that “the people at Stanford. 
were kind of losers in their thinking. They weren't as rigorous in certain ways 
and they sort of were more fun-loving. One guy was building a race car and 
another was building an airplane in the basement. ..” Silver himself got into 
hardware at Stanford when he built an audio switch to allow people working. 
at their terminals to listen to any of sixteen channels, from radio stations to a 
SAIL public-address system. All the choices, of course, were stored within the 
SAIL PDP-6. And Silver thinks that exposure to the California style of hacking, 
helped loosen him up, preparing him to make the break from the closed society 
of the ninth floor. 


‘The defection of Silver and the other MIT hackers did not cripple the lab. New 
hackers came to replace them. Greenblatt and Gosper remained, as did Knight 
and some other canonical hackers. But the terrifically optimistic energy that 
came with the opening explosion of AI research, of setting up new software 
systems, seemed to have dissipated, Some scientists were complaining that the 
bousts of early Al planners were nor fulfilled. Within the hacker community 
itself, the fervid habits and weird pattems established in the past decade 
seemed ro have solidified. Were they ossified as well? Could you grow old as. 
a hacker, keep wrapping around to those thiry-hour days? “I was really 
proud," Gosper would say later, “of being able to hack around the clock and 
mot really care what phase of the sun or moon it was. Wakeup and find it 
twilight, have no idea whether it was dawn or sunset.” He knew, though, that 
it could not go on forever. And when it could not, when there was no Gosper 
or Greenblatt wailing away for thirty hours, how far would the hacker dream 
g0? Would the Golden Age, now drawing ro its close, really have meant any- 
thing? 


Ie was in 1970 that Bill Gosper began hacking LIFE. It was yet another system 
that was a world in itself, a world where behavior was “exceedingly rich, but 
mot so rich as to be incomprehensible.” It would obsess Bill Gosper for years. 
LIFE was a game, a computer simulation developed by John Conway, a dis- 
tinguished British mathematician. It was first described by Martin Gardner, in 
his "Mathematical Games" column in the October 1970 issue of Scientific 
American. The game consists of markers on a checkerboard-like field, each 
marker representing a “cell.” The pattem of cells changes with each move in 
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the game (called a "generation"), depending on a few simple rules—cells die, 
are bom, orsurvive to the next generation according to how many neighboring. 
cells are in the vicinity. The principle is that isolated cells die of loneliness, and 
crowded cells die from overpopulation; favorable conditions will generate new 
cells and keep old ones alive. Gardner's column talked of the complexities 
made possible by this simple game and postulated some odd results that had 
not yet been achieved by Conway or his collaborators. 


Gosper first saw the game when he came into the lab one day and found two 
hackers fooling around with it on the PDP-6. He watched for a while. His first 
reaction was to dismiss the exercise as not interesting. Then he watched the 
pattems take shape a while longer. Gosper had always appreciated how the 
specific bandwidth of the human eyeball could interpret pattems; he would 
often use weird algorithms to generate a display based on mathematical com- 
putations. What would appear to be random numbers on paper could be 
brought to life on a computer screen. A certain order could be discemed, an 
order that would ch; teresting way if you took the algorithm a few 
iterations further, oraltemated thex and y pattems. It was soon clearto Gosper 
that LIFE presented these possibilities and more. He began working with a few 
Al workers to hack LIFE in an extremely serious way. He was to do almost 
nothing else for the next eighteen months. 


The group's first effort was to try to find a configuration in the LIFE universe, 
which was possible in theory but had not been discovered. Usually, no matter 
what pattem you began with, after a few generations it would peter out to 
nothing or revert to one of a number of standard pattems named after the 
shape that the collection of cells formed. The pattems included the bechive, 
honey farm (four beehives), spaceship, powder keg, beacon, Latin cross, toad, 
pinwheel, and swastika. Sometimes, after a number of generations, patterns 
would alternate, flashing between one and the other: these were called oscil- 
lators, traffic lights, or pulsars. What Gosper and the hackers were seeking was 
called a glider gun. A glider was a pattem which would move across the screen, 
periodically reverting to the same pointed shape. If you ever created a L 
pattern, which actually spewed out gliders as it changed shape, you'd have a 
glider gun, and LIFE’s inventor, John Conway, offered fifty dollars to the first 
person who was able to create one. 


The hackers would spend all night sitting at the PDP-6's high-quality “340” 
display (a special, high-speed monitor made by DEC), trying different patterns 
to see what they'd yield. They would log each “discovery” they made in this 
artificial universe in a large black sketchbook, which Gosper dubbed the 
LIFE scrapbook. They would stare at the screen as, generation by generation, 
the pattem would shift. Sometimes it looked like a worm snapping its tail 
between sudden reverses, as if it were altemating between itself and a mirror 
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reflection. Other times, the screen would eventually darken as the cells died 
from aggregate overpopulation, then isolation. A pattem might end with the 
screen going blank. Other times things would stop with a stable "still life” 
pattem of one of the standards. Or things would look like they were winding 
down, and one little cell thrown off by a dying "colony" could reach another 
patrem and this newcomer could make it explode with activity. “Things could 
un off and do something incredibly random,” Gosper would later recall of 
those fantastic fist few weeks, "and we couldn't stop watching it. We'd just 
sit there, wondering if it was going to go on forever.” 


As they played, the world around them scemed connected in patterns of a 
LIFE simulation. They would often type in an arbitrary pattem such as the 
weaving in a piece of clothing, or a pattem one of them discemed in a picture 
or a book, Usually what it would do was not interesting, But sometimes the 
would detect unusual behavior in a small part of a large LIFE pattem. In that 
case they would try to isolate that part, as they did when they noticed a pattem 
that would be called “the shuttle,” which would move a distance on the screen, 
then reverse itself. The shuttle left behind some cells in its path, which the 
hackers called "dribbles." The dribbles were “poison” because their presence 
would wreak havoc on otherwise stable LIFE populations. 


Gosper wondered what might happen if two shutiles bounced off each other, 
‘and figured that there were between two and three hundred possibilities. He 
tried out each one, and eventually came across a pattem that actually threw 
off gliders. It would move across the screen like a jitterbugging whip, spewing, 
off limp boomerangs of phosphor. It was a gorgeous sight. No wonder this 
was called LIFE—the program created life itself. To Gosper, Conway's simu- 
lation was a form of genetic creation, without the vile secretions and emotional 
complications associated with the real world's version of making new life. 
Congeatulations—you've given birth to a glider gun! 


Early the next moming Gosper made a point of printing out the coordinates 
of the pattem that resulted in the glider gun, and rushed down to the Westem 
Union office to send a wire to Martin Gardner with the news, The hackers got 
the fifty dollars. 


This by no means ended the LIFE craze on the ninth floor. Each night, Gosper 
and his friends would monopolize the 340 display running various LIFE pat- 
tems, a continual entertainment, exploration, and joumey into altemate ex- 
istence. Some did not share their fascination, notably Greenblatt. By the early 
seventies, Greenblatt had taken more of a leadership role in the lab. He seemed 
to care most about the things that had to be done, and after being the de facto 
caretaker of the ITS system he was actively trying to transform his vision of the 
hacker dream into a machine that would embody it. He had taken the first 
steps in his “chess machine,” which responded with a quickness unheard of 
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in most computers. He was also trying to make sure that the lab itself ran. 
smoothly so that hacking would progress and be continually interesting, 


He was not charmed by LIFE. Specifically, he was unhappy that Gosper and 
the others were spending “unbelievable numbers of hours at the console, star- 
ing at those soupy LIFE things" and monopolizing the single 340 terminal. 
Worst of all, he considered the program they were using as "clearly nonopt 
mal.” This was something the LIFE hackers readily admitted, but the LIFE 
case was the rare instance of hackers tolerating some inefficiency. They were 
so thrilled at the unfolding display of LIFE that they did not want to pause 
even for the few days it might take to hack up a better program. Greenblatt 
howled in protest—"the heat level got to be moderately high," he later admit- 
ted—and did not shut up until one of the LIFE hackers wrote a faster program, 
loaded with utilities that enabled you to go backward and forward for a speci- 
fied number of generations, focus in on various parts of the screen, and do all 
sorts of other things to enhance exploration. 


Greenblatt never got the idea. But to Gosper, LIFE was much more than your 
normal hack. He saw it as a way to "basically do science in a new universe 
where all the smart guys haven't already nixed you out two or three hundred 
years ago. It's your life story if you're a mathematician: every time you discover 
ing neat, you discover that Gauss or Newton knew it in his crib, With 
LIFE you're the first guy there, and there's always fun stuff going on. You can 
do everything from recursive function theory to animal husbandry. There's a 
community of people who are sharing these experiences with you. And there's. 
thesense of connection between you and the environment. The idea of where's 
the boundary of a computer. Where does the computer leave off and the en- 
vironment begin?" 


Obviously, Gosper was hacking LIFE with neat-religious intensity. The met- 
aphors implicit in the simulation—of populations, generations, birth, death, 
survival—were becoming real to him. He began to wonder what the conse- 
quences would be if a giant supercomputer were dedicated to LIFE . . . and 
imagined that eventually some improbable objects might be created from the 
pattern. The most persistent among them would survive against odds which 
Gosper, as a mathematician, knew were almost impossible. It would not be 
randomness which determined survival, but some sort of computer Darwin- 
ism. In this game that is a struggle against decay and oblivion, the survivors 
would be the “maximally persistent states of matter.” Gosper thought that 
these LIFE forms would have contrived to exist—they would actually have 
evolved into intelligent entities. 


“Just as rocks wear down in a few billion years, but DNA hangs in there,” he'd 
later explain. “This intelligent behavior would be just another one of those 
organizational phenomena like DNA which contrived to increase the proba- 
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bility of survival of some entity. So one tends to suspect, if one's not a crea- 
tionist, that very very large LIFE configurations would eventually exhibit in- 
telligent [characteristics]. Speculating what these things could know or could 
find out is very intriguing . . and perhaps has implications for our own exis- 
tence,” 


Gosper was further stimulated by Ed Fredkin's theory that it is impossible to 
tell if the universe isn't a computer simulation, perhaps being run by some 
hacker in another dimension. Gosper came to speculate that in his imaginary 
ultimate LIFE machine, the intelligent entities which would form over billions 
of generations might also engage in those very same speculations, According 
to the way we understand our own physics, it is impossible to make a perfectly 
reliable computer. So when an inevitable bug occurred in that super-duper 
LIFE machine, the intelligent entities in the simulation would have suddenly 
been presented with a window to the metaphysics which determined their own 
existence. They would have a clue to how they were really implemented. In 
that case, Fredkin conjectured, the entities might accurately conclude that they 
were part of a giant simulation and might want to pray to their implementors 
by arranging themselves in recognizable pattems, asking in readable code for 
the implementors to give clues as to what they're like. Gosper recalls “being 
offended by that notion, completely unable to wrap my head around it for 
days, before I accepted it.” 


He accepted it. 


Maybeitis notsosurprising. In onesense, that far-flung conjecture was already 
reality. What were the hackers but gods of information, moving bits of knowl- 
edge around in cosmically complex pattems within the PDP-6? What satisfied 
them more than this power? If one concedes that power corrupts, then one 
might identify corruption in the hackers’ failure to distribute this power—and 
the hacker dream itsell-—beyond the boundaries of the lab. That power was 
reserved for the winners, an inner circle that might live by the Hacker Ethie 
but made little attempt to widen the circle beyond those like themselves, driven 
by curiosity, genius, and the Hands-On Imperativ 


Not long after his immersion in LIFE, Gosper himself got a glimpse of the 
limits of the tight circle the hackers had drawn. It happened in the man-made 
daylight of the 1972 Apollo 17 moon shot. He was a passenger on a special 
cruise to the Caribbean, a "science cruise" timed for the launch, and the boat 
was loaded with sci-fi writers, futurists, scientists of varying stripes, cultural 
commentators, and, according to Gosper, “an unbelievable quantity of just 
completely empty-headed cruise-niks.” 


Gosper was there as part of Marvin Minsky's party. He got to engage in dis- 
cussion with the likes of Norman Mailer, Katherine Anne Porter, Isaac Asimov, 
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and Carl Sagan, who impressed Gosper with his Ping-Pong playing. For real 
competition, Gosper snuck in some forbidden matches with the Indonesian 
crewmen, who were by far the best players on the boat. 


Apollo 17 was to be the first manned space shot initiated at night, and the 
cruise boat was sitting three miles off Cape Kennedy for an advantageous view 
ofthe launch. Gosper had heard all the arguments against going to the trouble 
of seeing a liftoff—why not watch it on television, since you'll be miles away 
from the actual launching pad? But when he saw the damn thing actually lift 
off, he appreciated the distance. The night had been set ablaze, and the energy 
peak got to his very insides. The shirt slapped on his chest, the change in his 
pocket jingled, and the PA system speakers broke from their brackets on the 
viewing stand and dangled by their power cords. The rocket, which of course 
never could have held to so true a course without computers, leapt into the 
sky, hell-bent forthe cosmos like some flaming avenger, aSpacewar nightmare, 
the eruiseniks were stunned into trances by the power and glory of the sight. 
The Indonesian went berserk. Gosper later recalled them running 
around in a panic and throwing their Ping-Pong equipment overboard, “like 
some kind of sacrifice.” 


‘The sight affected Gosper profoundly. Before that night, Gosper had disdained 
NASA's human-wave approach toward things. He had been adamant in d 
fending the Al lab's more individualistic form of hacker elegance in program- 
ming, and in computing style in general. But now he saw how the real world, 
when it got its mind made up, could have an astounding effect, NASA had not 
applied the Hacker Ethic, yet it had done something the lab, for all its pio- 
neering, never could have done. Gosper realized that the ninth-floor hackers 
were in some sense deluding themselves, working on machines of relatively 
litle power compared to the computers of the future—yet still trying to do it 
all, change the world right there in the lab. And since the state of computing 
had not yet developed machines with the power to change the world at large 
—certainly nothing to make your chest rumble as did the NASA operation— 
all that the hackers wound up doing was making Tools to Make Tools. It was 
embarrass 


Gosper's revelation led him to believe that the hackers could change things— 
just make the computers bigger, more powerful, without skimping on expense. 
But the problem went even deeper than that. While the mastery of the hackers 
had indeed made computer programming a spiritual pursuit, a magical art, 
and while the culture of the lab was developed to the point of a technological 
‘Walden Pond, something was essentially lacking. 


The world. 
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As much as the hackers tried to make their own world on the ninth floor, it 
could not be done. The movement of key people was inevitable. And the harsh 
realities of funding hit Tech Square in the seventies: ARPA, adhering to the 
strict new Mansfield Amendment passed by Congress, had to ask for specific 
justification for many computer projects. The unlimited funds for basic re- 
Scarch were drying up; ARPA was pushing some pet projects like speech rec- 
'ognition (which would have directly increased the govemmenr's ability to 
mass-monitor phone conversations abroad and at home). Minsky thought the 
policy was a "losing" one, and distanced the Al lab from it, But there was no 
longer enough money to hire anyone who showed exceptional talent for hack- 
ing. And slowly, as MIT itself became more ensconced in training students for 
conventional computer studies, the Institute's attitude to computer studies 
shifted focus somewhat. The AI lab began to look for teachers as well as re- 
searchers, and the hackers were seldom interested in the bureaucratic hassles, 
social demands, and lack of hands-on machine time that came with teaching, 
courses 


Greenblatt was still hacking away, as was Knight, and a few newer hackers 
were proving themselves masters at systems work... but others were leaving, 
or gone. Now, Bill Gosper headed West. He arranged to stay on the Al lab 
payroll, hacking on the ninth-floor PDP-6 via the ARPAnet, but he moved to 
California to study the art of computer programming with Professor Donald 
Knuth at Stanford. He became a fixture at Louie's, the best Chinese restaurant 
in Palo Alto, but was missing in action at Tech Square. He was a mercurial 
presence on computer terminals there but no longer a physical center of at- 
tention, draped overa chair, whispering, “Look at that,” while the 340 terminal. 
pulsed insanely with new forms of LIFE, He was in California, and he had 
bought a car. 


With all these changes, some of the hackers sensed that an cra was ending. 
"Before (in the sixties}, the attitude was, "Here's these new machines, ler's see 
what they can do.” hacker Mike Beeler later recalled. "So we did robot arms, 
we parsed language, we did Spacewar . .. now we had to justify according to 
national goals. And (people pointed out that] some things we did were curious, 
but not relevant . .. we realized we'd had a Utopian situation; all this fasci- 
nating culture. There was a certain amount of isolation and lack of dissemi- 
nation, spreading the word. I worried that it was all going to be lost.” 


It would not be lost. Because there was a second wave of hackers, a type of 
hacker who not only lived by the Hacker Ethic but saw a need to spread that 
gospel as widely as possible. The natural way to do this was through the power 
of the computer, and the time to do it was now. The computers to do it would 
have to be small and cheap—making the DEC minicomputers look like IBM 
Hulking Giants by comparison. But small and powerful computers in great 
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numbers could truly change the world. There were people who had these vi- 
sions, and they were not the likes of Gosper or Greenblat: they were a different 
type of hacker, a second generation, more interested in the proliferation of 
computers than in hacking mystical AI applications. This second generation 
was hardware hackers, and the magic they would make in California would 
build on the cultural foundation set by the MIT hackers to spread the hacker 
dream throughout the land. 
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PART II 
Hardware Hackers: Northern 
California: The Seventies 


CHAPTER 8 
Revolt in 2100 


"The rst public terminal of the Community Memory project was an ugly ma- 
chine in a cluttered foyer on the second floor of a beat-up building in the 
spaciest tow the United States of America: Berkeley, Califomia. It was 
inevitable that computers would come to “the people” in Berkeley. Everything, 
else did, from gourmet food to local government. And if, in August 1973, 
computers were generally regarded as inhuman, unyielding, warmongering, 
md nonorganic, the imposition of a terminal connected to one of those Or 
wellian monsters in a normally good-vibes zone like the foyer outside Leo- 
pold's Records on Durant Avenue was not necessarily a threat to anyone's 
wellbeing. It was yet another kind of flow to go with. 


Outrageous, in a sense. Sort of a squashed piano, the height of a Fender Rho- 
des, with a typewriter keyboard instead of a musical one. The keyboard was 
protected by a cardboard box casing with a plate of glass set in its front. To 
touch the keys, you had to stick your hands through little holes, as if you were 
offering yourself for imprisonment in an electronic stockade, But the people 
standing by the terminal were familiar Berkeley types, with long stringy hair, 
jeans, T-shirts, and a demented gleam in their eyes that you would mistake for 
a drug reaction if you did not know them well. Those who did know them well 
realized that the group was high on technology. They were getting off like they 
had never gotten off before, dealing the hacker dream as if it were the most 
potent strain of sinsemilla in the Bay Area. 


‘The name of the group was Community Memory, and according to a handout 
they distributed, the terminal was “a communication system which allows 
people to make contact with each other on the basis of murually expressed 
interests, without having to cede judgment to third parties.” The idea was to 
speed the flow of information in a decentralized, nonbureaucratic system. An 
idea bom from computers, an idea executable only by computers, in this case 
a time-shared XDS-940 mainframe machine in the basement of a warehouse 


m 


in San Francisco. By opening a hands-on computer facility to let people reach 
each other, a living metaphor would be created, a testament to the way con 
puter technology could be used as guerrilla warfare for people against bu- 
reaucracies. 


Ironically, the second-floor public area outside Leopold's, the hippest record 
store in the East Bay, was also the home of the musicians’ bulletin board, a 
wall completely plastered with notices of vegetarian singers looking for gigs, 
jug bands seeking Dobro players, flutists into Jethro Tull seeking songwriters 
with similar fixations. The old style of matchmaking. Community Memory 
encouraged the new. You could place your notice in the computer and wait to 
be instantly and precisely accessed by the person who needed it most, But it 
did nor take Berkeley-ites long to find other uses for the terminal: 


FIND 1984, YOU SAY 
HEH, HEH, HEH... JUST STICK AROUND ANOTHER 
TEN YEARS 
LISTEN TO ALVIN LEE 
PART YOUR HAIR DIFFERENT 
DROP ASPIRIN 
MAKE A JOINT EFFORT 
DRIFT AWAY 
KEEP A CLEAN NOSE 
HOME [ON THE RANGE) 
QUIT KICKING YORE HEARTS SEE ME FEEL ME 
US. GET OUT OF WASHINGTON 
FREE THE INDIANAPOLIS 500 
GET UP AND GET AWAY 
FALL BY THE WAYSIDE 
FLIP OUT 
STRAIGHTEN UP 
LET A SMILE BE YOUR UMBRELLA 
AND 
BEFORE YOU KNOW IT (NIUHINIIO 
1984 
WILL 
FIND. 
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your imagination. The fact that nonhackers were getting off on these ideas 
indicated that the very presence of computers in accessible places might be a 
spur for social change, a chance to see the possibilities offered by new tech- 
nology. 


Lee would later call it “an epiphany, an eye-opener. It was like my experience 
with the Free Speech Movement and People’s Park. My God! I didn't know 
people could do this!” 


Jude Milhon developed online personalities, wrote poems. “It was great fun," 
She'd later recall. "Your dreams incamate.” One CM regular swapped elec- 
tronic missives with Benway, elaborating on the Naked Lunch theme to create 
a computer “Interzone,” in honor of the decadent flesh market of the soul 
created by Burroughs. At first Benway's messages indicated surprise at this 
variation; then, almost as if realizing the democratic possibilities of the me- 
dium, he gave his blessing. "Certain nefarious pirates have spoken of cloning 
the Benway Logo . .. go right ahead -.- it’s public domain,” he wrote 


Jude Milhon met Benway. He was, as she described him, “very shy—but ca- 
pable of functioning in the world of Community Memory." 


The group flourished for a year and a half, moving the terminal at one point 
from Leopold's to the Whole Earth Access Store, and placing a second terminal 
at a public library in San Francisco's Mission District. But the terminals kept 
breaking down, and it became clear that more reliable equipment was essen- 
tial, A whole new system was needed, since CM could only go so far with the 
Hulking Giant XDS-940, and in any case the relationship between CM and 
Resource One (its funding source) was breaking down. But there was no sys- 
tem waiting in the wings, and Community Memory, low in funds and tech- 
nology, and quickly burning up the store of personal energy of its people, 
needed something soon. 


Finally, in 1975, a burned-out group of Community Memory idealists sat down 
to decide whether to continue the project. It had been an exhilarating and 
‘exhausting year. The project “showed what could be done. lt showed the way," 
Lee would later claim. But Lee and the others considered it "too risky" to 
continue the project in its present state. They had too much invested, techni- 
cally and emotionally, to see the project peter out through a series of frustrated 
defections and random system crashes. The consensus was to submerge the 
experiment into a state of temporary remission. Still, it was a traumatic deci- 
sion. "We were just developing when it got cut off,” Jude Milhon later said, 
[One relationship to] Community Memory was like Romeo to Juliet —our 
other halisoul. Then all of a sudden—CHOP—it’s gone. Nipped in early 
flower.” 
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Efrem Lipkin went off and tried once more to think of a way he could get out 
of computers. Others got involved in various other projects, some technical, 
some social. But nobody, least of all Lee Felsenstein, gave up the dream. 
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Quinn's was the Bay Area counterpart of Eli Heffron’s at Cambridge, where 
the Tech Model Railroad hackers scrounged for crossbar switches and step 
relays. Holding court at the shop, a giant, battleship gray, World War II 
tage, hangar-like structure on the grounds of the Oakland Airport, was Vinnie 
“the Bear" Golden. At a counter cluttered with boxes of resistors and switches 
marked down to pennies, Vinnie the Bear would bargain with the hardware 
hackers he lovingly referred to as “reclusive cheapskates.” They'd haggle over 
prices on used circuit boards, government surplus oscilloscopes, and lots of 
digital clock LEDs (light emitting diodes). Moving around the mammoth 
structure's well-womt wooden floor, the hacker-scavengers would pick 
through the rows of boxes holding thousands of ICs, capacitors, diodes, tran- 
sistors, blank circuit boards, poten clips, and ca- 
bles. A sign in Gothic letters read IF YOU CAN NOT FIND IT DIG FOR IT 
and it was advice well taken. A hundred failed companies used Quinn's to 
dump excess, and you might stumble on a giant gas control unit, a stack of 
used computer tapes, or even a used computer tape drive the size of a file 
cabinet. Vinnie the Bear, a bearded, big.bellied giant, would pick up the parts 
you offered for his observations, guess at the possible limits of their uses, 
wonder if you could pull off a connection with this part or that, and adhere to 
the legend on the sign above him: "Price Varies as to Attitude of Purchaser.” 
Allsorts of technical discussions would rage on, ultimately ending with Vinnie 
the Bear mumbling vague insults about the intelligence of the participants, all 
‘of whom would come back the next week for more junk and more talk. 


Next door to Mike Quinn's was the operation of Bill Godbout, who bought 
junk on a more massive scale—usually government surplus chips and parts 
which were rejected as not meeting the exacting standards required for a spe- 
cific function, but perfectly acceptable for other uses. Godbout, a gruff, beefy, 
still-active pilot who hinted at a past loaded with intemational espionage and 
intrigues for government agencies whose names he could not legally utter, 
would take these parts, throw his own brand name on them, and sell them, 
often in logic circuitry kits that you could buy by mail order. From his ency- 
clopedic knowledge about what companies were ordering and what they were 
throwing out, Godbout seemed to know everything going on in the Valley, and 
as his operation got bigger he supplied more and more parts and kits to eager 
hardware hackers. 


Lee got to know Vinnie and Godbout and dozens of others. But he developed 
a particularly close relationship with a hardware hacker who had contacted 
him via the Community Memory terminal before the experiment went into 
indefinite remission. It was someone Lee had known vaguely from his Oxford 
Hall days at Berkeley. His name was Bob Marsh. 
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Marsh, a small, Pancho Villa-mustached man with long dark hair, pale ski 
and a tense, ironic way of talking, had left a message for Lee on the terminal 
asking him if he wanted to get involved in building a project Marsh had read 
about in a recent issue of Radio Electronics. An article by a hardware hacker 
named Don Lancaster described how readers could build what he called a “TV 
Typewriter" something that would allow you to put characters from a type- 
writer-style keyboard onto a television screen, just like on a fancy computer 
terminal. 


Marsh had been a hardware freak since childhood; his father had been a radio 
‘operator, and he worked on ham sets through school. He majored in engi- 
neering at Berkeley but got diverted, spending most of his time playing pool 
He dropped out, went to Europe, fell in love, and came back to school, but 
not in engineering—it was the sixties, and engineering was extremely uncool, 
almost right-wing, But he did work in a hi-fi store, selling, fixing, and installing, 
stereos, and he kept working at the store after graduating with a biology degree. 
Infused with idealism, he wanted to be a teacher of poor kids, but this did not 
last when he realized that no matter how you cut it, school was regimented — 
students sitting in precise rows, not able to talk. Years of working in the free- 
flow world of electronics had infused Marsh with the Hacker Ethic, and he 
saw school as an inefficient, repressive system. Even when he worked at a 
radical school with an open classroom, he thought it was a sham, still a jail. 


So, after an unsuccessful try at running a stereo shop—he wasn't a very good 
businessman—he went back to engineering. A friend named Gary Ingram who 
worked at a company called Dietran got him a job working on the first digital 
voltmeter. After a couple of years at that, he got into the idea of computers, 
and was amazed to see Lancaster's article. He figured he might use the TV 
‘Typewriter as a terminal to hook up to a computer. 


Buying parts from Mike Quinn's to enhance the equipment in the kit offered 
in the magazine, he worked for weeks on the project, trying to improve on the 
design here and there. He never did get it working one hundred percent, but 
the point was doing it, learning about it. He later explained: “It was the same 
as ham radio. 1 didn't want to spend my money to get on the air bragging about 
my equipment. I wanted to build things.” 


Lee responded to Marsh's message on CM, and they met at the storefront 
headquarters of the group. Lee told him of the Tom Swift Terminal, a terminal 
which would use a home TV set as a character display, a “cybemetie building, 
block” which could expand into almost anything. Marsh was impressed. He 
was also unemployed at the time, spending most of his time hacking the TV 
‘Typewriter in a rented garage on Fourth Street, near the bay. Marsh was mar- 
ried and had a kid—money was running low. He asked Lee to split the $175 
garage rent with him, and Lee moved his workbench down there. 
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So Marsh worked on his project, while also cooking up a scheme to buy digital 
clock parts from Bill Godbout and mount them in fancy wooden cases, He had 
a friend who was a great woodworker. Meanwhile, Lec, president of the onc- 
man LGC Engineering Company (named after Loving Grace Cybernetics), was 
working on his terminal, which was as much a philosophic venture as a design 
project 

Unlike your usual design in which all the parts would be controlled by one 
central chip, Lee's project had a complex multi-backup way of operating. It 
would havea "memory"—a place where characters could be stored—and that 
memory would be on a circuit "card," or board. Other cards would get the 
characters from the keyboard and put characters on the screen. Instead of a 
processor directing the flow, the cards would constantly be sending or recel 
ing—"Gimme, gimme, gimme,” they'd say, in effect, to the inputs such as the 
keyboard. The memory would be the terminal's crossroads. Even if you put a 
microprocessor on the terminal later on to do computer-like functions, that 
powerful chip would be connected tothe memory, not running the whole show 
—lhe task to which microprocessors are accustomed. It was a design that 
enshrined the concept of decentralization. It was also Felsenstein’s paranoia 
coming to the fore. He wasn't ready to cede all the power to one lousy chip. 
What if this part fails? What if that one does? He was designing as if his brother 
were still looking over his shoulder, ready to deliver withering sarcasm when 
the system crashed. 


But Lee had figured out how the Tom Swift Terminal could extend itself unto 
eremity. He envisioned it as a system for people to form clubs around, the 
center of little Tom Swift Terminal karasses of knowledge. It would revive 
Community Memory, it would galvanize the world, it would be the primeropic 
of conversation at Mike Quinn's and PCC potlucks, and it would even lay a 
foundation for the people's entry into computers—which would ultimately 
topple the evil IBM regime, thriving on Cybererud and monopolistic manip- 
ulation of the marketplac 


But even as Lee's nose was reddening from the reflection of the sun on the 
schematics of his remarkable terminal, the January 1975 issue of Popular Elec- 
tronics was on its way to almost half a million hobbyist-subscribers. It carried 
on its cover a picture of a machine that would have as big an impact on these 
people as Lee imagined the Tom Swift Terminal would. The machine was a 
computer. And its price was $397. 


It was the brainchild of a strange Floridian running a company in Albuquerque, 
New Mexico. The man was Ed Roberts and his company was named MITS, 
short for Micro Instrumentation Telemetry Systems, though some would come 
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to believe it an acronym for "Man In The Street.” Ed Roberts, an enigma even 
to his closest friends, inspired that kind of speculation, He was a giant, six feet 
four and overtwo hundred and fifty pounds, and his energy and curiosity were 
awesome. He would become interested in a subject and devour it wholesale. 
“Ltend to consume shelves in libraries,” he'd later explain. If one day his cu- 
riosity was aroused about photography, within a week he would not only own 
a complete color developing darkroom but be able to talk shop with experts. 

Then he would be off studying beekeeping, or American history. The subject 
that enthralled him most was technology and its uses. His curiosity made him, 
as an early employee of MITS named David Bunnell would say, “the world's 
ultimate hobbyist.” And those days, being a hobbyist in digital electronics 
meant you were probably a hardware hacker. 


It was model rocketry that led him to start MITS, which initially produced 
light flashers for hobbyist rocket ships, so backyard von Brauns could photo- 
graph the trajectories of their attempts to poke holes in the sky. From there, 
Roberts took MITS into test equipment—temperature sensors, audio sweep 
generators, and the like. Then Roberts became interested in things using LEDs, 
so MITS made digital clocks, both assembled and in kits, and his company 
was perfectly placed to take advantage of advances in microchip technology 
that made small digital calculators possible. He sold those in kits, too, and the 
company took off, expanding to nearly one hundred employees. But then the 
“Big Boys" came in, giant companies like Texas Instruments making their own 
microchips, and smaller companies reacted by cutting calculator prices so low 
that MITS could not compete. "We went through a period where our cost to 
ship a calculator was thirty-nine dollars and you could buy one in a drugstore 
for twenty-nine dollars.” Roberts later recalled. lt was devastating. By 
mnid-1974, Ed Roberts’ company was three hundred sixty-five thousand dollars 
in debt. 


But Ed Roberts had something up his sleeve. He knew about Intel’s new mi 

croprocessor chips and knew it was possible to take one and build a computer 
around it. A computer. Ever since he'd first had contact with them, during his 
time in the Air Force, he had been in awe of their power and disgusted with 
the convoluted steps one had to take to get access to them, Around 1974, Ed 
Roberts would talk often to his boyhood friend from Florida, Eddie Currie, so 
much so that to keep phone bills down they had taken to exchanging cassette 
tapes. The tapes became productions in and of themselves, with sound effects, 
music in the background, and dramatic readings. One day Eddie Currie got 
this tape from Ed Roberts which was unlike any previous one. Currie later 
remembered Ed, in the most excited cadences he could muster, speaking of 
building a computer for the masses. Something that would eliminate the Com- 
puter Priesthood once and for all. He would use this new microprocessor 
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technology to offer a computer to the world, and it would beso cheap that no 
‘one could afford not to buy it. 


He followed up the tape with calls to Currie. Would you buy it if it were five 
hundred dollars? Four hundred? He talked it over with what staff was left in 
his failing company (the staff had shrunk to a relative handful) and, MITS 
employee David Bunnell would later recall, “We thought he was off the deep 
end.” 


But when Ed Roberts had his mind made up, no force could compel him to 
reconsider. He would build a computer, and that was it. He knew that Intel's 
current chip, the 8008, was not powerful enough, but when Intel came out 
with a new one, the 8080, which could support a good deal of memory as well 
as other hardware, Roberts called up the company for some horse-trading. 
Bought in small lots, the chips would cost $350 each. But Roberts was not 
thinking in small lots, so he “beat lover the head" to get the chips for $75 
apiece. 

With that obstacle cleared, he had his staff engineer Bill Yates design a hard- 
ware "bus," a setup of connections where points on the chip would be wired 
to outputs (“pins”) which ultimately would support things like a computer 
memory, and all sorts of peripheral devices. The bus design was not particu- 
larly elegan —in fact, later on hackers would universally bitch about how ran- 
domly the designer had chosen which point on the chip would connect to 
which point on the bus—but it reflected Ed Robens’ dogged determination to 
get this job done now. It was an open secret that you could build a computer 
from one of those chips, but no one had previously dared to do it. The Big 
Boys of computerdom, particularly IBM, considered the whole concept ab- 
surd. What kind of nut would want a little computer? Even Intel, which made 
the chips, thought they were better suited for duty as pieces of traffic-light 
controllers than as minicomputers. Still, Roberts and Yates worked on the 
design for the machine, which Bunnell urged Roberts to call “Little Brother" 
inan Orwellian swipe at the Big Boys. Roberts was confident that people would 
buy the computer once he offered it in kit form. Maybe even a few hundred 
buyers in the first year. 


While Ed Roberts was working on his prototype, a short, balding magazine 
editor in New York City was thinking along the same lines as Roberts was. Les 
Solomon was a vagrant from a Bemard Malamud story, a droll, Brooklyn-bom 
former engineer with a gallows sense of humor. This unremarkable-looking 
fellow boasted a past as a Zionist mercenary fighting alongside Menachem 
Begin in Palestine. He would also talk of strange joumeys which led him to the 
feet of South American Indian brujos, or witch doctors, with whom he would 
partake of ritual drugs and ingest previously sheltered data on the meaning of. 
existence. In 1974, he was looking for someone who'd designed a computer. 
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ory locations. The only way it could talk to you was by the flashing lights on 
the front. For all practical purposes, it was deaf, dumb, and blind. But, like a 
totally paralyzed person whose brain was alive, its noncommunicative shell 
obscured the fact that a computer brain was alive and ticking inside. It was a 
computer, and what hackers could do with it would be limited only by their 
‘own imaginations. 


Roberts hoped that perhaps four hundred orders would trickle in while MITS 
perfected its assembly line to the point where it was ready to process reliable 
kits to the dedicated hobbyists. He knew he was gambling his company on the 
Altair. In his original brainstorm he had talked about spreading computing to 
the masses, letting people interact directly with computers, an act that would 
spread the Hacker Ethic across the land. That kind of talk, he later admitted, 
had an element of promotion in it. He wanted to save his company. Before the 
article came out he would rarely sleep, worrying about possible bankruptcy, 
forced retirement 


The day the magazine reached the subscribers it was clear that there would be 
no disaster. The phones started ringing, and did not stop ringing. And the mail 
bore orders, each one including checks or money orders for hundreds of dol- 
lars’ worth of MITS equipment—not just computers, but the add-on boards 
that would make the computers more useful. Boards that hadn't even been 
designed yet. In one aftemoon, MITS took orders for four hundred machines, 
the total response that Ed Roberts had dared hope for. And there would be 
hundreds more, hundreds of people across America who had burning desires 
to build their own computers. In three weeks, MITS' status with its bank went 
from a negative value to plus $250,000. 


How did Les Solomon describe the phenomenon? “The only word which could 
come into mind was ‘magic.’ You buy the Altair, you have to build it, then you 
have to build other things to plug into it to make it work. You are a weird-type 
person. Because only weird-type people sit in kitchens and basements and 
places all hours of the night, soldering things to boards to make machines go 
flickety-flock. The worst horror, the horrifying thing is, here's a company in 
Albuquerque, New Mexico, that nobody ever heard of. And they put together 
a machine which is a computer. And a magazine who publishes this article and 
puts it on the cover says. "Now you can build your own computer for four 
hundred bucks. All you gotta do is send a check to MITS in Albuquerque and 
they will send you a box of parts.’ Most people wouldn't send fifteen cents to 
a company for a flashlight dial, right? About two thousand people, sight un- 
seen, sent checks, money orders, three, four, five hundred dollars apiece, to 
an unknown company in a relatively unknown city, in a technically unknown 
state. These people were different. They were adventurers in anew land. They 
‘were the same people who went West in the early days of America. Theweirdos 
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garage workshop— you could never have fit a car in there, let alone nwo—there. 
it was, an Altair. Bob Albrecht tumed it on and the lights flashed and everyone 
knew that inside that implacable front panel there were seething little binary 
bits. LDA-ing and JMP-ing and ADD-ing. 


Fred Moore had set up a table in the front and took notes, while Gordon 
French, who was unspeakably proud of his own homebrew 8008 setup, mod- 
crated, Everybody introduced himself, and it tumed out that six of the thirty- 
two had built their own computer system of some sort, while several others 
had ordered Altairs. Right away, there was some debate about the relative 
merits of chips, particularly the 8008. In fact, there were endless topics for 
debate: hex (base-16 numbers) versus octal (base-8); operating codes for the 
8080; paper tape storage versus cassette versus paper and pencil listings 
They discussed what they wanted in a club, and the words people used most 
were "cooperation" and “sharing,” There was some talk about what people 
might do with computers in the home, and some suggested games, control of 
home utilities, text editing, education. Lee mentioned Community Memory. 
Albrecht distributed the latest issue of PCC. And Steve Dompier told about 
his pilgrimage to Albuquerque, how MITS was trying to fill four thousand 
orders, and how they were so busy trying to get basic kits out the door that 
they were unable to even think of shipping the extra stuff that would enable 
the machine to do more than flash its lights. 


Fred Moore was very excited about the energy the gathering generated. It 
seemed to him that he had put something in motion. He did not realize at the 
time that the source of the intellectual heat was not a planner-like contempla- 
tion of the social changes possible by mass computing, but the white-hot 
hacker fascination with technology. Buoyed by the willingness everyone 
seemed to have to work together, Moore suggested the group meet every fort- 
night. As if to symbolize the concept of free exchange that the group would 
‘embody, Marty Spergel, the electric parts supplier who would be known as 
“the Junk Man” within the group, held up an Intel 8008 chip, just as everyone 
was leaving. “Who wants this?” he asked, and when the first hand went up, 
he tossed the chip, the fingemail-sized chunk of technology that could provide 
a good percentage of the multimillion-dollar power of the TX-0. 


Over forty people came to the second meeting, which was held at the Stanford 
Al lab in the foothills, home of Uncle John McCarthy's Tolkien-esque hackers. 
Much of the meeting was taken up by a discussion of what the group should 
be called. Suggestions included Infinitesimal Computer Club, Midget Brains, 
Steam Beer Computer Club, People’s Computer Club, Eight-Bit Byte Bangers, 
Bay Arca Computer Experimenters’ Group, and Amateur Computer Club of 
America. Eventually people decided on Bay Area Amateur Computer Users 
Group—Homebrew Computer Club. The last three words became the de facto 
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(a notion apparently implicit in Kubrick’s 2001 when the HAL computer, be- 
ing dismantled, regressed to a childlike rendition of that very so 


When the Altair finished, the silence did not last for long. The room burst into 
wild applause and cheers, the hackers leaping to their feet as they slammed 
hands together. The people in Homebrew were a mélange of professionals too 
passionate to leave computing at their jobs, amateurs transfixed by the possi- 
bilities of technology, and techno-cultural guerrillas devoted to overthrowing, 
an oppressive society in which government, business, and especially IBM had 
relegated computers to a despised Priesthood. Lee Felsenstein would call them 
“a bunch of escapees, at least temporary escapees from industry, and somehow 
the bosses weren't watching, And we got together and started doing things 
thar didn't matter because that wasn’t what the big guys were doing. But we 
knew this was our chance to do something the way we thought it should be 
done.” This involved no less than a major rewriting of computer history, and 
somehow this simple little music rectal by Steve Dompier’s Altair seemed the 
first step, "It was a major achicvemen iter history, in my estimation,” 
Bob Marsh later said. Doupier wrote up the experience, along with the ma- 
chine language code for the program, in the next issue of PCC under the title 
"Music, of a Sort,” and for months afterward Altair owners would call him in 
the middle of the night, sometimes three at once on conference calls, playing, 
him Bach fugues. 


Dompier got over four hundred calls like that, There were a lot more hackers 
‘out there than anyone imagined. 


Bob Marsh, Lee Felsen unemployed garage-mate, left the first meeting 
of Homebrew almost dazed with excitement from what he'd been a part of in 
that little garage. He knew that until now only a tiny number of people had 
dared to conceive of the act of personal computing. Now here was long-haired 
Steve Dompier saying that this random company, MITS, had thousands of 
orders, Bob Marsh realized right then and there that the hacker brotherhood 
was going to grow exponentially in the next few years. But like a raging fire, it 
needed fuel. The flashing LEDs on the Altair were exciting, bur he knew that 
—hackers being hackers—there would be a demand for all sorts of peripheral 
devices, devices this MITS company obvionsly could not provide. 


But someone would have to, because the Altair was the basis for a fantastic 
system to build new systems, new worlds. Just as the PDP-1, or the PDP-6, 
had arrived at MIT as a magic box without a satisfactory operating system, 
and just as the MIT hackers had supplied it with assemblers, debuggers, and 
all sorts of hardware and software tools to make it useful in creating new sys- 
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tems and even some applications, it was up to these as yet unorganized hard- 
ware hackers to make their own mark on the Altair 8800. 


Bob Marsh understood that this was the beginning of a new era, and a terrific 
opportunity. Sitting on the cold floor in Gordon French's garage, he decided 
that he would design and build some circuit boards that would plug into one 
of the blank slots on the Altair bus. 


Bob Marsh wasn’t the only one with that idea. In fact, right there in Palo Alto 
(the town next to Menlo Park, where the mecting was being held), two Stanford 
professors named Harry Garland and Roger Melen were already working on 
add-on boards to the Altair. They hadn't heard about the meeting, but would 
come to the second meeting of hardware enthusiasts, and be regulars there- 
alter. 


Thetwo Ph.D.s had first heard about the Altair when Melen, a tall, heavy man 
whose wittiness was only slightly impeded by a recurrent stutter, was visiting. 
Les Solomon in late 1974 at the New York office of Popular Electronics, Melen 
and Garland had done articles outlining hobbyist projects for the magazine in 
their spare time, and were just putting to bed an article telling how to build a 
TV camera control device. 


Melen noticed a strange box on Solomon's desk and asked what it was. Solo- 
mon informed him that the box, the prototype Altair that Ed Roberts had sent 
to replace the one lost in air freight, was an 8080 microcomputer that sold for 
under four hundred dollars. Roger Melen did not think that such a thing was 
possible, and Les Solomon told him that if he doubted it, he should call Ed 
Roberts in Albuquerque. Melen did this without hesitation, and arranged to 
make a stopover on his way back West. He wanted to buy two of those com- 
puters. Also, Ed Roberts had previously licensed a project that Melen and 
Garland had written about in Popular Electronics and had never gotten around 
to paying them royalties. So there were two things that Melen wanted to talk 
to Roberts about, 


The Altair computer was the more important by far—the right toy at the right 
time, Melen thought—and he was so excited about the prospect of owning 
one that he couldn't sleep that night. When he finally got to MITS' modest 
headquarters, he was disappointed to find that there was no Altair ready to 
take home. But Ed Roberts was a fascinating fellow, a dyed-in-the-wool engi- 
neer with a blazing vision. They talked until five in the moming about the 
technical aspects of this vision. This was before the Popular Electronics article 
was out, though, and Roberts was concemed at what the response might be. 
He figured it would not hurt to have some people manufacturing boards to 
put into the Altair to make it useful, and he agreed to send Melen and Garland 
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an early prototype, so they could make something to connect a TV camera to 
the machine, and then a board to output a vidco image as well. 


So Garland and Melen were in business, naming their company Cromemco, 
inhonorof the Stanford dorm they'd once lived in, Crowthers Memorial, They 
were delighted to find similar spirits at the Homebrew Club, among them 
Marsh, who had talked his friend Gary Ingram into helping stan a company 
called Processor Technology. 


Marsh knew that the biggest immediate need of an Altair owner was a memory 
bigger than the lousy 256 bytes thar came with the machine, so he figured he'd 
make a board which would give 2K of memory. (Each “K” equals 1,024 bytes.) 
MITS had announced its own memory boards, and had delivered some to 
customers. They were nice memory boards, but they didn’t work. Marsh bor- 
rowed the PCC’s Altair and looked it over carefully, read the manual backward 
and forward. This was a necessity because he couldn't initially afford to spend 
the money to make a Xerox copy. He figured that he would run the company 
the way Roberts was apparently running MITS—announce his product first, 
then collect the money required to design and manufacture the product 


So on April Fools’ Day, Marsh and Ingram, a reclusive engineer who didn't go 
to Homebrew meetings ("It’s not the kind of thing he did," Marsh later ex- 
plained), officially inaugurated the company. Marsh was able to scrape up 
enough money to Xerox fifty fliers explaining the line of proposed products. 
On April 2, Marsh stood up at the third Homebrew meeting, handed out the 
fliers, and announced a twenty percent discount to anyone who ordered in 
advance, Altera week, he hadn't heard anything, As Marsh latersaid, “Despair 
had set in. We felt, we've blown it, it’s not going to work. Then our first order 
camein, fora ROM [memory] board costing only forty-five dollars. A purchase 
order asking ‘Net 30 terms,’ from this company called Cromemco, We 
thought, "Who is this Cromenico? And why don't they pay cash?" Despair set 
in once more. IT'S NOT GOING TO FLY! The next day three orders came in, 
and within a week after that we had went e hundred dollars cash. We took 
a thousand, ponied up for a sixth-page ad in Popular Electronics, and all hell 
broke loose after that. It took us only two months to get a hundred thousand 
dollars in orders.” 


‘The irony was that Marsh and the other hacker-run operations were not setting, 
up to be huge businesses. They were looking for a way to finance their avoca- 
tion of playing with electronics, of exploring this new realm of little bitty com- 
puters. For Marsh and the others who left the first few Homebrew meetings 
with board-building fervor, the fun was beginning: designing and building 
stuff, expressing themselves by the twists and tangles of a digital logic inte- 
grated circuit board to be attached to Ed Roberts’ byzantine bus. 
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you'd mark up the layout for the board company, telling where to drill and 
what needed gold-plating, and so on. 


Finally, you'd go to a local board house with drawings in hand. You'd give it 
to them. Since it was still a recession, they would be happy for the business, 
even business coming from a scruffy, small-time, glassy-eyed hardware hacker. 
They would put the thing on a digitizer, drill the holes, and produce on green- 
ish epoxy material a mess of silvery interconnections. That was the deluxe 
method—Bob Marsh at first could not afford that, so he hand-etched the board 
over the kitchen stove, using printed circuit laminate material, making barely 
discemible ines that the material would mek into. That method was atortuous 
courting of the bitch goddess Disaster, but Marsh was a compulsively careful 
worker. He later explained, “I really get into it. I become one with my sche- 
matie design." 


For this first memory board, Marsh was under particular pressure. Every other 
week at the Homebrew meeting, every day on the phone, frantic people were 
gasping for static memory boards like divers gasping for air. Marsh later re- 
called their cries: "Where's my board? I need it. I GOTTA HAVE IT.” 


Finally Marsh was done. There wasn't time for a prototype. He had his board, 
which was the green epoxy rectangle with a little protrusion of etched gold 
connectors underneath, sized to fit into a slor in the Altair bus. He had the 
chips and wires which the kit builders would solder onto it. (Processor Tech 
would only sell unassembled boards at first.) Marsh had it all ready—and no 
Altair to test it out on. So despite the fact that it was three in the moming he 
called that guy Dompier he knew from Homebrew and told him to bring the 
machine over. Dompier's Altair was at least as valuable to him as a human 
infant offspring would be if he weren't in Bachelor Mode, so he carefully 
wrapped it up in a litte red blanket to bring it over. Dompier had gone by the 
book in assembling the machine, even wearing a copper bracelet around his. 
wrist when he soldered (to keep static down), and taking care not to touch the 
fragile 8080 heart of the machine. So he was stunned, after lovingly setting the 
machine down in Marsh’s workshop, when the hardware veterans Marsh and 
Ingram began handling chips like a couple of garage mechanics installing a 
muffler. They'd grab chips with their grubby fingers and throw chips around 
and pull chips out and stuff them back in. Dompier watched in horror. Finally 
they had the board all ready, and Ingram flicked the switch on, and Steve 
Dompier’s precious computer fizzled into unconsciousness. They'd put the 
board in backward 

It took a day to fix Dompicr's Altair, but Steve Dompicr harbored no anger: 
in fact, he loaned his machine to Processor Technology for future testing. It 
was indicative of Homebrew behavior. These were a different breed of hacker 
than the unapproachable wizards of MIT, but they still held to the Hacker 
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in an orderly, controlled manner was helpful. He acted as secretary and li- 
brarian, keeping a list of everyone's phone number and what equipment ev- 
eryone owned. As he later recalled, "My phone rang off the hook. It was in- 
credible. Everybody needed information, and they needed each other in order 
to get going because there was an absolute paucity of equipment. For example: 
‘If you have a terminal could 1 borrow it for a couple days while 1 get my 
program in it so ill read my punch paper tape reader? That sort of thing,” 


But in other respects, particularly in the way he moderated the meetings, 
French's style was not consistent with the hacker spirit brewing in Homebrew. 
“Gordon was a didactic sort,” Lee Felsenstein would later recall. “He would 
try to push the discussion to where he wanted it to go. He wanted it to be an 
educational event, holding lectures, teaching people about certain things, es- 
pecially stuff he was expert on. He was very upset if the discussion strayed 
from people literally teaching other people in a schoolish sense. He would 
jump into whatever people were saying and get involved in the content, in- 
jecting his opinions and telling them "There's an important point that 
shouldn't be missed, and I know more about this kind of stuff. After the first 
part of the meeting, in which people would introduce themselves and say what 
they were working on, Gordon would stand up in front of the room and give 
what amounted to a tutorial, explaining the way the machine uses the code 
you feed into it, and informing the restless members how learning good coding, 
habits will save you headaches in the future . . . and sooner or later people 
would get so impatient they'd slip out of the meetings and start exchanging 
information in the hall. It was a touchy situation, the kind of complex human 
dilemma that hackers don't generally like to confront. But the feeling emerged 
that a new moderator should take over. 


‘The logical choice might have been Fred Moore, who sat in the front of the 
room for the first few months of Homebrew with his tape recorder and note- 
book, capturing the m rize highlights in the news- 
letter he put out a lot of his time into the group, 
because he saw that the hackers and their Altairs were on the verge of what 
might be a significant social force. “By sharing our experience and exchanging 
tips we advance thestate-of-the-art and make low-cost computing possible for 
more folks,” he wrote in the newsletter, adding his social commentary: “The 
evidence is overwhelming that people want computers, probably for self-en- 
tertainment and education usage. Why did the big companies miss this mar- 
ke? They were busy selling overpriced machines to each other (and the gov- 
‘emment and the military). They don't want to sell directly to the public. l'm 
all in favor of the splash MITS is having with the Altair because it will do three 
things: (1) force the awakening of other companies to the demand for low-cost 
computers in the home . .. (2) cause local computer clubs and hobby groups 
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Lee found that standing in front of a group of people who accepted him and 
were appreciative of his role as a "stack pointer" —ihe computer function 
which determines the order by which computational tasks get done—helped 
his conscious effort to bring himself out of his mole-like shell. Soon into his 
tenure as moderator, he felt confident enough to give the group a talk on his 
Tom Swift Terminal; scrawling on the blackboard at the front of the small 
auditorium at SLAC, he talked of video displays, hardware reliability, Ivan 
Mich, and the idea of incorporating the user in the design. It was a good blend 
of social commentary and technical esoterica, and the Homebrewers appreci- 
ated it. Lee found himself talented in the ready quip, and eventually hacked a 
little routine thar he'd deliver at the beginning of each meeting. He came to 
take a fierce pride in his job as club master of ceremonies: in his thinking he 
was now the ringmaster of a hacker movement, a group that was central in 
shaping a microprocessor way of life. 


Not long after Lee took over, a troubled Fred Moore resigned his roles as 
treasurer, secretary, and editor of the newsletter. He was having some personal 
problems; the woman he'd been seeing had left him. It was a rough time for 
him to leave: he felt that the club had been his legacy, in a sense, but it was 
probably clear by then that his hopes of it being devoted to public service work 
were futile. Instead there was the Propaganda of the Deed, and, more disturb- 
ing, some people who came to meetings, Fred later recalled, “with dollar bill 
signs in their eyes, saying, "Wow, here's a new industry, I'l build this company 
and make these boards, and make a million . . ^ There were other computer- 
related social issues Moore wanted to pursue, but he had come to realize, he 
later explained, that “the people in the club were way ahead [of him] as far as 
their knowledge of electronics or computing, [and because of this] the people 
were enamored with those very devices, devices which were very seductive.” 
So Fred was unhappy at how blindly people accepted technology. Someone 
had told Fred about the cheap female labor in Malaysia and other Asian coun- 
tries who physically assembled those magical chips. He heard how the Asian 
women were paid pitiful wages, worked fe factories, and were unable 
to reum totheir villages, since they never had a chance to leam the traditional 
modes of cooking or raising a family. He felt he should tell the club about it, 
force the issue, but by then he realized that it was not the kind of issue that 
the Homebrew Club was meant to address. 


Still, he loved the club, and when his personal problems forced him to bow 
‘out and go back East, he would later say it was “one of the saddest days of my 
life.” A small, wistful figure, he stood at the blackboard at a mid-August meet- 
ing and wrote down his duties, asking who would do the newsletter, who 
would do the treasury, the notes ... And someone came up and began writing, 
“Fred Moore" beside cach item. It broke his heart, yet he felt for him it was 
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